DOE/OR/21548-667
CONTRACT NO. DE-AC05-860R21548

POST-REMEDIAL ACTION REPORT FOR
WORK PACKAGE 420: CHEMICAL
PLANT AREA FOUNDATIONS AND
CONTAMINATED SOIL REMOVAL,
REMEDIAL UNIT 7

Weldon Spring Site Remedial Action Project
Weldon Spring, Missouri

SEPTEMBER 1997 REV. O

U.S. Department of Energy
Dak Ridge Operaticns Office
Weldon Spring Site Remedial Action Project

Prepared by MK-Ferguson Company and Jacobs Engineering Group




o

oatsa7?

MK-FERGUSON

A O 0N KU GEN COBPS Y

Waldon Spring Sita Remadial Astien Project Rew. No. 0
Contract Ma. DE-ACOB-SE0R2 1648

PLAN TITLE: Posi-Remedial Action Report for Work Package 420: Chemical Plant
Area Foundations and Contaminated Soil Removal, Remedial Umit 7

APPROVALS
B
%Z@h Qw‘ 2/¢1/47

Department Date

MM(Q/T/M&W ﬁ I”/QT

Administration Manager\ Date

Engineering Departmcnt Manager Date

Cheasgh P MMU/\., Q{r2/97
Project Mahager, Waste Place@ Daie
GO, Gols iojoz a7
Quality Assurance Manager Date

_,o‘%&c M{A_.f’ Lol /9F
Project Director {or Deputy Project Director) Date

mcesratjoanne\d coumentiapré 67




POST-BEMEIMAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT AREA FOUNDATIONS
) 107

AND CONTAMINATED SOIL REMOVAL, REMEDIAL UNIT 7,

DOE/QOR/21548-667

Weldon Spring Site Remedial Action Project

Post-Remedial Action Report for Work Package 420: Chemical Plant
Area Foundations and Contaminated Soil Removal, Remedial Unit 7

EXECUTIVE SUMMARY

Revision 0
September 1597

Prepared by

ME-FERGUSON COMPANY
and
IACORS ENGINEERING GROUP
7295 Highway 94 South
St. Charles, Missouri 63304

for the

U.S. DEPARTMENT OF ENERGY
Oak Ridge Operations Office
Under Contract DE-AC05-860R21548

DOEMIB 21548667, Rev.D




POST-REMEDIAL ACTION REPORT FOR WORK FACKAGE 470 , CHEMICAL PLANT ARHA FOUNDATIONS
AND CONTAMINATED SOIL REMOYAL, REMEDAL VNIT 7, 1063757

EXECUTIVE SUMMARY

The Chemical Plant Area Foundaticns and Contaminated Soil Removal Work
Package-420 (WP-420} was mnitiated to remediate contaminated areas within the WP-420
construction limits to facilitate the construction of a on-site disposal facility. Much of the WP 420
area is covered by the disposal facility footprint. Remediation activities included the excavation
and removal of building foundations, underground utilities, and associated contaminated soils.
Confirmation samples were collected to ensure that remediation of the contammated areas was
completed.

The objective of the remedial action was to ensure that contaminated areas within WP-420
were remediated to meet the cleanup standards stated in the Record of Decision for the Remedial
Action at the Chemical Plant Area of the Weldon Spring Site (ROLDY) (Ref 3). Confirmation soil
sampling methodology was developed to ensure the adequate remediation of contarmnants of
concern {COCa),

The remediation and confirmation sampling process included several activities.
Components of the process included characterization data review, COC identification,
confirmation plan development, contaminated materials and soil excavation, radiological walkover
surveying, confirmation sampling, field oversight, sample analysis, analytical daia evaluation,
disposition package development, QA/QC review, summary of findings and conclusions, and post
remedial action report preparation.

The WP-420 area consisted of five Remedial Units (RU6 through RU1D) which were
subdivided into confirmation units (CU). Each of the CUs was approximately 2,000 m’
(0.5 acres) in size, as determined by the Chemical Plant Area Clearmp Attainment Confirmeation
FPlem (Ref 5). This Post-Remedial Action Report is the second of five such reports and
summarizes the remediation of CUs 51 through 77, which are located within RU7,

COC listz were devetoped for each CU using historical backeround information and
charactenzation goil sample results {Ref. 4), COCs identified for RU7 included Radum 226
(Ra-226), Radium 228 (Ra-228), Fhorium 230 (Th-230), Thotium 232 (Th-232), Uranium 238
{UU-238), arsenic, chromium, lead, thallium, polymuclear aromatic hydrocarbons {PAHs) and
polychlorinated biphenyls {PCBs). During the remedial activities at RU7, areas of toluene
contaminated scil were encountered.  Although toluene was not originally identified as a COC
under the ROD, an ALARA goal and cleanup critena were developed to remediate these soils.

Remedial activities for each CU included the excavation of a predetermined amount of
contaminated soil, radiological walkover surveying, and confirmation soil sampling. Additional
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soil was excavated and confirmation samples were collected until preliminary results indicated that
remediation activities were completed and COC concentrations were below the cleanup standards.
The CU was then released for unrestricted use. Once final analytical results were received, the
data were compared to preliminary results to verify that the established cleanup standards were
achieved.

Due to the proximity of CUS53 to the water treatment plant and associated water treatment
Ponds 3 and 4, CU53 was eliminated from WP-420 remeadial activities. Confirmation Unit 53 will
be addressed under a future Work Package.

A summary of final analvtical results for WP-420 RUI7 iy presented below. The tahle was
generated using data set compiled from all samples representing soils left in place.

Summary of Analytical Results for RU7 in WP-420
SURFACE NUMRBER
ALARA GREATER
MUMBER OF | GOAL/CLEAMNUP RANGE OF AVERAGE THAN
CONTAMINANT SAMPLES CRITERLA CONCENTRATION | CONCENTRATIONM ALARA
Arsenic (rmgfdg) | 359 4575 1.1-256 ¥.u2 0
Chromium J6E 201040 o-30.7 19.76 ]
img/kg} .
Lead (mgfkg) ars 240/45() 6.4-817 17.20 1
PAH (ma/kg} B6 0.44/56 ND-2.89 0.14 &
FCB (mgikg) 308 BS/E MD-5 005 &
Rae-226 {pCiilg) | 324 5.0/6.2 0.42-22 1.34 0
Ra-228 (pCifg) 324 5,52 0.3-2.26 ' 1.24 3]
Re-226f228 a24 5.0vG.2 0.96-3.7 2.58 0
Th-230 (pCifg} | 422 5.0/6.2 00838 1.48 D
Th-232 (pCifg) 334 5.0M8.2 G322 1.24 3]
Thaliium (mg/kg) | 78 168/20 0.35-1.8 0.53 0
THT [mgdkg) i} 14140 MFA, HiA 3]
Toluene {maskgy | 3 11,000/60, 000 MO=-3.40 1.13 a
L2348 (pCifn) a21 30M20 1.1-228 557 5
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As indicated on the table, the RU7 average concentration for each COC is below the
ALARA goal and cleanup criteria.

COC averages were also calculated for each of the 26 CUs located within RU7, with the
following conciusions. The average COC concentrations within each of the 26 CUs, except for
PAHs, were below the ALARA goal The average PAH concentration was above ALARA at two
CUs (CUSE and CUo6). The majority of PAH confipmation results to date were less than
ALARA, therefore meeting the intent of the ROD and no further action was required. Based
upon this information, the ALARA committes released both CUs.

Remedial activities were completed for all 26 CUs located in RU7. Based on analytical
resulis presented above, all 26 CUs were released in accordance with the cleanup standards stated
in the Chemical Plant Area Cleanup Attainmeri Confirmation Plan (Ref. 5).

IMORICHT 1 548067, Rewal 3
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1. INTRODUCTEON

1.1 Purpose

This report details the field activities and analytical results for the chemical plant area
building foundations and contaminated soils removal within Remedial Unit {RU) 7 of the Work
Package-420 area (WP-420), at the Weldon Spring Site Remedial Action Project (WSSRAP).
WP-420 mcludes the removal of building foundations, underground utilities, and the associated
contaminated soils necessary prior to the construction of the on-site disposal facility, The
footprint of the disposal facility will cover much of the WP-420 area.

Soil characterization results from the Remedial investigation for the Chemical Plant Area
of the Weldon Spring Site {Ref. 1), and the Supplementary Soil Sampling Flan (Ref 2)
determined that there were areas within the WP-420 area that contained contaminant
concentrations that exceeded as low as reasonably achievable (ALARA) goals and cleanup criteria
established in the Hecord of Decision for Remedial Action at the Chemical Plant Area of the
Weldon Spring Site (ROD) (Ref 3). The chemical plant area building foundations and
contarninated soils removal was imtiated to remove contaminated soils in excess of cleanup
standards prior to construction of the on-site disposal facility. Remediation was designed to attain
ALARA goals.

1.2 Seope

This report describes the remedial activities and conformation sampling conducted on
radiological and chemically contaminated soils within RU7 of the WP-420 area. Soil confirmation
sampling was conducted in accordance with the Confirmation Sampling Plan Details for the
(Chemical Plant Area Foundatfions and Contaminated Soils Removal (WP-420) (Ref. 4). This
plan was developed to ensure that the Chemical Plamt Area Cleanup Attainment Confirmation
Plan (Ref. 5) objectives were accomplished, and additionally, to ensure established remediation
requirements of the ROD {Ref. 3) were met.

L3 Site Description and History

The WSSRAP is located in St. Charles County, Missouri, about 48 km {30 mi) from
St. Louis, on land formerly used by the U.S, Department of the Army {Army) as a trinitrotoluene
{(TNT) and dinitrotoluene {DNT) ordnance works {Figure 1-1). The &8-ha (217 acre) chemical

DOE/QR2T 5486067, Bev, O 1
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plant area is located about 3.2 km (2 mi} scuthwest of the junction of Missouri State Route 94
and U S. Route 40/61.

The two communities closest to the site, Weldon Spring and Weldon Spring Heights, are
located approximately 3.2 km (2 mi) east of the site and have a combined population of
850 persons. Francis Howell High School is jocated about 1 km {0.6 mile) from the site on the
eastern side.

In 1941, the Army acquired 7,000 ha (17,000 acres) of land in St. Charles County,
Missouri. The Army constricted an ordnance facility and produced DNT and TNT explosives
from 1941 until 1946, By 1949, all but 810 ha (2,000 acres) were transferred to the State of
Missouri and the University of Missouri, Most of the remaining land became the chemical plant
area of Weldon Spring and the adjacent U.8. Army Reserve and National Guard Training Area.
In May 1933, the U8 Atomic Energy Commission (AEC) acquired 83 ha (205 acres) to
construct & uramium feed materials plant. The AEC operated the uranivm feed matenals plant
from 1857 to 1966 within the WSSRAP area, During its operation, uranium and thorium ore
concentrates were processed, which led to the contaminated soils found within the WP-420 area.
Radicactive and chemical waste were disposed of at the site during this peniod.  The radivactive
contaminants associated with the site are primarily radionuclides of the natural uranium and
Th-232 decay series. Chemical contaminants associated with the site are primarily heavy metals,
polychlorinated biphenyls (PCBs), and polynuclear aromatic hydrocarbons (PAHSs),

The Army reacquired the chemical plant property in 1967 and began decontamination and
dismantlement operations in order to construct a herbicide facility. The project was canceled n
1969 before herbicide production was initiated. 1n 1985, the Army transferred responsibility over
to the .S, Department of Energy (DOE), successor to the AEC. The DOE initiated a series of
interim response actions starting in 1986 to control and mitigate releases to the environment, The
chemucal plant area was included in the National Priorities List {(NPL) in 19892 The Chemical
Plant ROD (Ref. 3) was signed in 1993, Building dismantlement also began in 1993 and
contimued through 1994, Building foundations and contaminated soil were removed during
1996/1997, as part of Worlc Package 420

The WP-420 area 15 located within the eastern portion of the site. There are five work
zones within this work package and each zone has been assigned an RU. The WP-420 area
consisted of five RUs: RU6, RU7, RUB, RU9, and RUT0 (Work Zoneg 1-5, respectively). The
five RUs are depicted in Figure 1-2.

DR 545667, Rav, 3
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1.4 Remediation and Confirmation Process

This report details the activities conducted to remediate RU7 (CUS51 through CU77).
Remediation consisted of removal of building foundaticns, underground utilities, and the
associated contaminated soils. Following the remediation activities, confirmation samples were
coltected to ensure contaminated materials had been remediated.

The entire remediation and confirmation process included: characterization data review,
contaminants of concern (COC) identification, confirmation plan development, pre-excavahon
activities, soil excavation, structures removal, radwlogical walkover surveys, confirmation
sampling, oversight activities, sample analysis, analytical data review, quality assurance/quality
control (QA/QC) review, completing disposition forms, summary of findings, and conclusions for
the post-remed:al action reports.

Removal of chemical plant area foundations and contaminated soils was conducted in
accordance with the WP420 Foundations and Contaminated Soils Removal Subcontract
Specification (Ref. 8). The confirmation sampling process was conducted in accordance with the
Chemical Plant Area Cleanup Attainment Confirmation Plem (Ref. 3), to document the
attainment of cleanup standards set forth in the Record of Decision for Remedial Action at the
Chemical Plant Avea of the Weldon Spring Site (ROD) (Ref. 3} The walkovers sampling details
are presented in.the Confirmation Sampling Plan Details for the Chemical Plant Area
Foundations and Comtaminated Soils Removal (WP-420) (Ref. 4). Sections 3, 4, and § describe
in detail the remediation and confirmation processes,

DOEQR21 548667, Rev. 0
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2. PRE-REMEDIATION ACTIVITIES
2.1 Review of Characierization Data

Contaminants of concern (COC) were determined for each confirmation unit {CU) by
reviewing background information and results of characterization samples. Background
information consisted of all available historical data regarding building use, process utiity lines
and existing soil characterization data.

In many CUs, areas located beneath the building footprints were determined to have
limited characterization soils data due to the presence of foundations and slabs. These areas
therefore required an alternate method to identify potential COCs. The first step was to review
the waste management characterization data from samples collected from the sumps of each
building. This information, along with the available soil characterization data, was then combined
with the historical process information and waste management practices for each building. This
method was determined to be a conservative approach to developing a COC list for CUs that have
limited histerical soils data. The full process used for determining COCs is detailed in the
Confirmation Sampling Plan Details For The Chemical Plant Area Fouwndations and
Contaminated Soils Removal (WP-420) (Ref. 4},

2.2 Contamipants of Concern

COCs were identified from the review of the historical information and characterization
data for each of the 26 CUs. COC lists were also developed for sanitary sewer and process utility
lines located within some CUs. These COC lists were based on the type of utility line and the
COC list identified for that specific CU. Other wutilities including potable and fire water lines,
electrical lines, and communication lines, were present in some CUs, but were net specifically
targeted based on process knowledge. Radiological COCs present at RU7 include: Radium 226
(Ra-226), Radium 228 (Ra228), Thorium 230 (Th-230), Thorium 232 (Th-232), and
Uranium 238 (U-238). Organic COCs present at RU7 included: polynuclear aromatic
hydrocarbons (PAHS) and polychlorinated biphenyls (PCBs). Inorganic COCs present at RU7
mcluded: arsenic, chromium, lead, and thallum. The specific COC lists and the associated
analytical results for each CU are presented in Section 5,

DOEMOR2 15458667, Bev. 6
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2.3 Data Quality Objectives

Data Quality Objectives (DQOs) were identified to specify and ensure quality data would
support the decision making process thronghout remedial activities, mcluding the confirmation
process. Confirmation DQOs were developed for sampling and anaiyzing soils during remediation
and for the subsequent data evaluation. The DQOs were designed to make statistically defensible
decisions regarding attainment of cleanup standards. Sampling and analytical programs for the
WP-420 area were designed in accordance to DQOs stated in the Chemical Plani Area Clearup
Attainment Confirmation Plan (Ref. 5).

2.4 Cleanup Standards

The objective of the 1.S. Department of Engrgy (DOE} as low as reasonably achievable
(ALARA) process is to reduce exposures and risks associated wath residual contamination
{Ref. 5). The Chemical Plant Area ROD {Ref 3) established two different sets of cleanup
standards; risked-based cleanup criteria {cleanup criteria), and ALARA goals. The ROD states
that it is expected that contaminant levels remaining in the soil across the site after remediation
will range between the cleanup criteria and the ALARA gpoals, reaching the goals in most cases
(Ref 3). Remedial activities for RU7 were designed to remove soil where the COC concentration
was present above ALARA goals. Table 2-1 summarizes the cleanup criteria and ALARA goals
established in the ROI}

During the remedial activities at RU7, toluene contaminated soils were encountered.
Toluene was not identified as 2 COC in the ROD. After evaluation of the available information,
cleamup standards for toluene were established. An ALARA goal and cleanup criteria were
established using Missouri Department of Natural Resources “Any use soils” cleanup levels and
Argonne NWational Laboratory risk-based calculations. The cleanup standards established for
toluene were determined to be 11,000 mg/kg for the ALARA goal and 60,000 mg/kg for the
cleanup criteria. A more detailed discussion of the tcluene mvestigation is presented in Section 5.

2.5 Confirmation Process

The confirmation process was used to determine, under the remedial guidelines, whether
remediation activities had achieved the cleanup standards using the AL ARA process. Figure 2-1
shows the confirmation process for remedial activities. The decision making process was
developed to specify how the data would be evaluaied within the confirmation process. Ta
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Table 2-1 Radionuclide and Chemical Contaminant Cleanup Standards
SURFAGE™ SUBSURFACE™

RADIONUCLIDE {p<ifg) ALARA CRITEREA ALARA CRITERIA
Radium-226"% 50 6.2 5.0 16.2
Radium-228% 5.0 6.2 5.0 16.2
Thorium-230% 5.0 6.2 X 16.2
Thorium-232' 5.0 B.2 5.0 16.2
iranium-238 30.0 120 30 120

Chemical {(mgfkg)

Arsenic 45 75 75 T50
Chromium {total) a0 110 110 1,110
Chramium (V1) o0 100 100 1,000
Lead 2440 480 450 4 5300
Thalliurm 16 20 20 200
PAHs! 0.44 5.6 5.6 56
PCEs" 0.65 g 8 30
TNT 14 140 144) 1,400

B |f both Th-230 and Ra-226, or both Th-222 and Ra-228, are present and net in secular equilibrium, the
cleanup criterion applies for the radiohucllde with the higher concentration.

® At locatlons whers both Ra-226 and Ra-228 are present, the cieanup criterion of §.2 pCifg (including

backgraund} in the top 15 em (B in.} of soil, and 16.2 pCig (including background) in sach 15-cm {6-in.)

layer of soil more than 13 em [5-in.) below the surfacs, appliss to the sum of the concentrations of thase two

radionuciides.

Walues listed for surface soils apply to contamination within the upper 15 cm {@ in.} of the =0l celumn.

Values for subsurface apply to contamination in soils balew 15 am (6 in.), Unlass otherwise noted.

Benz(alanthracene, benzo(biflusranthens, benzo(kiluaranthene, benzola)pyrene, chrysene, and idenof1,2 3-

cdipyrene.

o Aroclor 1248, Araclor 1254, Arocler 12680.

e}
[l
(el

Source: Record of Dacision for Remediad Action af e Ghemical Plant Area of the Weldon Spring Sie
(Ref. 11

facilitate this data evaluation, the decision making process was implemented at two stages of the
confirmation process.

First, the decision making process was applied to 2 specific sample location located within
a given CUJ, The decision making process was refined throughout the remedial activities at the
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WP-420 area to provide systematic steps to determine the need for further remediation of
comtaminated areas.

Second, the decision making process was applied to 2 CU as a whole and was specific to a
group of sample locations. This was completed to meet project DQOs and the cleanup standards,
and to evaluate whether a CU area had been remediated to the extent reguired by the ROD,

2.5.1 Decision Making Process

The decision making process consisted of four steps that were utilized to determine
whether a specific contaminated area (either sample location or a CUF) would require further
remediation, The first three steps were applied to specific sample tocations which had results
greater than criteria. The fourth step was applied to an entire CU, in instances where the
preliminary anatytical results indicated a COC concentration was above the ALARA goals. The
four steps are discussed in detail below and will be referenced in the CU discussions presented in
Section 3.

1. If a given COC concentration (in a hot spot area of any given size) was above
three times the cleanup criteria, the area was further remediated and resampled.

2 If a given COC concentration {in a hot spot area greater than 25 m’ in size) ranged
between criteria and three times criteria, the area was further remediated and
resampled.

3. If a given COC concentration (in a hot spot area less than 25 n® in size) was

between the cleanup criteria and three times the cleanup. criteria, the following
formula was used to determine the acceptable concentration for the COC,

Maximum Concentration = {Cleanup Criteria) x (100/A)7
Where: A = area of hot spot in square meters {m®).

Tf the COC sample concentration was above the maximum concentration, the area
was further remediated and resampled. If the COC sample concentration was
below the maximum concentration, the soil was left in place and no further
remediation was conducted.
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4. The fourth step was apphed to a specific COC concentration over the entire CU.
If an average concentration of a COC within a CU was greater than ALARA the
issue went before the ALARA committee for a decision ruling. Factors considered
it the decision ruling included the percentage of confirmation results to date that
were less than, or greater than the ALARA goal location, cost of further
remediation etc. Based on these factors the ALARA committee determined
whether additional remediation was required.

Contaminant levels remaining in scils across the site after remediation are expected to
range between the ALARA goal and cleanmp criteria, reaching the goals in most cases.

LEOEAIRIZ] S48-66T, Rev, (1 10
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3. REMEDIAL PROGRAM ACTIVITIES

3.1 FPre-Excavation Activities

Throughout RU6 remediation activities, water management was required that included
surface water control and field dewatering of excavations. Surface water was prevented from
entering the area using berms and ditches. Surface water run-off withim RU6 was routed to
established site water management facilities. Water entering excavations from precipitation events
and infiltration was pumped to designated excavations serving as interim retention basins. This
water was then sampled for total uranium. After review of sample results, these excavations were
then dewatered and the water directed to the appropriate site facility depending on the total
uranium concentration. These activities were conducted in accordance with the Swrface Water
Management Plan (Ref. 10).

3.2 Excavaiion Activities

Process and non-process building foundations, underground utilities and storage tanks,
miscellaneous surface and subsurface features, and soil were excavated during field activities. The
majority of these materials were removed because of contamination. Additional removal of
facilities was necessary to support subsequent disposal cell construction. After the initial
excavations were completed, radiclogical walkover surveys were conducted to evaluate the need
for additional excavation. Walkover surveys were conducted using a 2 in. x 2 in. sodium icdide
(Nal) scintillation detector. When radiological walkover surveys indicated no additional
excavation was needed {1.e., no radioactivity levels exceeding 1.5 times the background level), the
area was released for confirmation sampling,

Confirmation results were then reviewed and additional excavation and confirmation
sampling was conducted in hot spot areas if necessary. Additional excavation and sampling
continued until sample results indicated the cleanup standards were achieved. Afier achieving
cleanup standards, a Disposition Form was completed with preliminary analytical results. The
Disposition Form was reviewed and signed by project personnel. The CU was then released for
unrestricted use.

3.3 Contaminated Materials Management

Contaminated materials removed during remediation activities were. transported and
staged at the Ash Pond storage area located in the northwest portion of the site. Contaminated
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materials were then segregated into soil, metal, and concrete. These contaminated materials will
eventually be placed into the on site disposal facility in accordance with the Record of Decision

(ROD} (Ref, 3).

3.4 Post Excavation Activities

After a CU was released with a reviewed and signed Disposition Form, the CU was
released to the subcontractor for unrestricted activities, The underlying unsuitable soils were
excavated down to the ferrelview formation, as determined by visual observations and backfilled
with soil suitable for construction to design grade as needed in preparation for the construction of
the on-site disposal facility,
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4. REMEDIAL ACTIVITIES

4.1 Field Activities

Field activities completed during remedial activities were conducted in accordance with
procedures stated m the Confirmaiion Sampling Plan Details for the Chemical Planmt Area
Foundations and Contaminated Soils Removal WP-420 {Ref. 4). Field activities were conducted
to perform and document sampling objectives within the Chemical Plant Area Cleanup
Attainment Confirmation Plan (Ref. 5) while achieving the cleanup standards.  All remedial
action surveys, sampling, and data review were conducted and documented in accordance with
Weldon Spring Site Remedial Action Project {(WSSRAP) Environmental Safety and Health
(ES&H) procedures. The applicable procedures were as follows:

« ES&H 121 Soil Remediation Disposition Process

o ES&HZ238 Comtamination Survey |

s FS&H25.1 Radiological Soil Scanpling

« ES&H252 In Situ Radiation Measurements

« ES&H255 Sample Preparation Procedure Jor Radiological Soil Scenples

» ES&H258 Th-230 Determinations in Soils by the TUNC Method

s« ES&H261 Alpha Detector Cadibregion and Operational Check

» ES&H262 Cadibration and Uise of Ludhum Model 2220 Scalar e the Mode! 44-
f0-2 (2x2 Nal} Detecior

« ESEH263 (M Detector Calibration, Operation, and Usage

s ES&H264 Ludbum Model 2000 Scaler and Model 43-10 Detecior: Gross Alpha

Measurement Operation and Calibration
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ES&H26.9 Instructivns for Calibration and Operation of the High Purity

Crermarium Detector

ES&H4.1.3 Semmpling Equipment Decontomination

ES&H 4.4.1 Numbering System for Farvirovmmenital Sample

ES&H 4.4.5 Soil:Sediment Sampling

4.1.1 Walkover Surveys

Radiological walkover surveys were conducted after excavation activities to determine
whether adequate cleanup of radiological materials had been completed. Walkover surveys were
conducted using a 2-in, x 2-n, Nal scintillation detector. Each confirmation unit (CU) was
surveyed using radioactivity levels above 1.5 times the background concentrations (of gamma
emitting radioactivity) as a general guideline {(Ref. 5), Radioactivity background readings were
collected each day at the background sample location at the Weldon Spring site flagpole. The
background reading was recorded in counts per minute {CPM} and used for walkover surveys
conducted that day. In areas within close proxinuty to the raffinate pits, lead shielding was added
to the detector’s sides to reduce the interfering radiation levels given off by the raffinate pits. The
bottom of the detector remained unshielded te give an adequate measurement of the surface
directly beneath the detector. In cases when a shielded detector was used, the corresponding
background reading was also taken with a shielded detector.

Field walkover surveys were conducted on a profile T m spaced grid system within each
CU. Walkover surveys where no levels of radioactivity exceeded 1.5 x background levels were
documented on a Walkover Survey Results Form. Areas exceeding 1.5 times the background
level were further excavated until survey results showed no levels above 1.5 times background.
Final survey results for each CU are included in Section 5. Radiation Survey Forms WP-420 are
presented in Appendix B.

4.1.2 Seil Sampling

After the walkovers were completed and documenited, soil sampling was conducted within
each CUT wittun RU7 as part of the confirmation process. This process includes several categories
of soil samples, such as hot spot, resample, and confirmation samples.
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Soil samples locations were chosen based upon a 10 m by 10 m grid. Samples were
collected at every node {grid intersection} and some center peints. The soil sampling locations are
presented in Appendix A for each CU. Node samples are denoted with a *-8” and center point
samples are denoted with a *-C’. Sample locations were relocated in the event the original
location was not practical or safe. Sample locations that were moved more than 5 {t were
resurveyed.

Alternatively, sample locations were placed every 10 m along utilities (buried sanitary
sewer and process lines only) except when existing grid sample locations lie within 5 ft of a utility
line. 1n these cases, the existing sample location was offset by 5 ft to include the area within the
utility line corridor.

Analytical suites for each CU were dependent upon the COC list developed from historical
information and characterization sample results. If results from these confirmation samples
indicated contaminants in the CU being confirmed met the cleanup standards as presented in the
Aftainment Plan, no further remediation was conducted and the CU could be released A
Disposition Form was completed and the CU released back to ihe subcontractor.

Alternatively, if the confirmation results indicated the cleanup standards were not met,
additional walkovers and/or sampling were conducted to delineate the area of contamination.
These hot spot samples were designated by the suffix *-HS.' 1f the hot spot results/walkovers
determined that the area exceeded the hot spoi rule (presented in Section 2.5), then addwional
excavation was required. Additional confirmation samples were then collected and designated
with the suffix *-RS.” Once the cleanup standards were met, a Disposition Form was completed
and the CTJ released back to the subcentractor. The Disposition Forms for each CU are presented
in Appendix C.

4.2 Laboratory Activities

Subcontracted off-site laboratories that performed analyses for the WP-420 remediation
activities used Contract Laboratory Program (CLP) methodologies. Laboratory activities were
conducted in accordance with Project Management Coniractor Quality Assurance Program
(Ref. 6) and Environmental Quality Assurance Profect Plan (Ref 7). Appendix D contains the
analytical results from each CU within RU7. Radiological and chemical analytical data were
reviewed upon receipt from the laboratory.

DOEMQR21 548667, Rew, 16

R S

Fioeg TP




POST-REMEDIAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT AREA FOUNDATIONS

AND CONTAMINATED SO0 REMOWV AL, REMEDLAE TINIT 7 103,%7

42,1 Radielogical Contaminants

Radiclogical soil samples were collected for Ra-226, Ra-228, Th-230, Th-232, and
U-238. Most radiolpgical samples were analyzed by the on-site laboratory; however, overflow
samples and a portion of Th-230 samples were sent to an off-site laboratory. Estimated Ra-226
results were used to release CUs. In addition, because Th-232 is in secular equilibrium with
Ra-228, the concentrations are considered essentially the same. Both of the issues are further
explained in [OC’s included in Appendix E.

4.2.2 Chemical Contaminants

Chemical soil samples were collected for the following organic and inorganic chemical
analyses: three polychlorinated biphenyls (PCBs), six polycyclic arematic hydrocarbons (PAHs),
arsenic, chromium, lead, and thallium All samples collected were analyzed by off-site
laberatories. Toluene, which was not originally idenified as a COC, was also analyzed by an off-
site laboratory.

4.3 Verification Activities

The Oak Ridge Institute for Science and Education (ORISE) was contracted by the

U.S. Depariment of Energy (DOE) to verify confirmation soil sampling in the chemical plant area

of the Weldon Spring site. Verification activities included independent walkover radiological
surveys and the collection and analysis of soil samples to verify proper disposition of CUs. Field
verification activities were conducted in accordance with ORISE’s Final Survey Plan (Ref. 9). A
table summarizing ORISE hot spot information is presented in Appendix F.

4.3.1 Walkover Surveys

ORISE conducted independent walkover radiological surveys n areas that had been
confirmed. Walkover surveys were conducted using a J-in. x 1-in. Nal scintillator detector.
Walkover surveys were conducted to verify field results obiained by WSSRAP personnel,

4.3.2 Soil Sampling

ORISE cenducted independent collection and analyses of soil samples. Soil samples were
collected at random locations and from areas identified by walkover surveys, Soil sampling was
conducted to also verify proper disposition of the CUs.
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4.3.3 Verification of WP420 Documeniation

All ORISE verification and audit activities have been completed. A final verification letter
will be prepared by ORISE when the Project Management Contractor’s (PMUC) Post Remedial
Action Report for WP-420 (RU7) is finalized. The ORISE letter will contain verification
walkover surveys and soil sampling resutts. The letter also presents verification that the remedial
action objectives were achieved.
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5. CONFIRMATION UNIT RESULTS SUMMARY

The following section includes the confirmation unit (CU) analytical results summary for
the 26 CUs that are located within RU7. Each summary was penerated from data collected
during the confirmation activities and includes the location of the CU, a list of COCs, a general
discussion of the remedial activities, radioactivity walkover survey results, a comparison of
preliminary and final analytical results, hot spot surmary if applicable, and the dates when the CU
was released for unrestricted use.

Tables contained in this section summanze data collected from each CU following the
excavation of contaminated materials. Not all data are contained in the tables, excluded are data
from hot spot areay where further excavation was required. Also included from these tables are
those sample results cellected from ORISE “hot spot” areas identified by walkovers. These
resulis have been included in the RU7 summary table in Section 7. The tables were compiled
using only the data collected that ensured remediation was complete and represent the soils
remaining in place after the confirmation unit was released. In addition, most of these tables
include border sample locations that may have lds associated with adjacent CUs. Figures in
Appendix A show all sample locations within each individual CU.

Hot spot data and additional information for each CU are contained in the following
Appendixes. Sample Location Maps are presented in Appendix A, Radiation Survey Forms are
presented in Appendix B. Disposition Forms are presented in Appendix C. Complete analytical
results are presenied in Appendix D (including hot spet data collected prior to additional
remediation).  Inter-Office Correspondence regarding data discrepancies are included in
Appendix E. A summary table of Qak Ridge Institute for Science and Education (ORISE)
verification results is presented in Appendix F.

Appendix C contains the disposition forms which used preliminarj,r'da,ta. The preliminary
data in some cases may differ from the final data presented in Appendix D. these differences may
be due to laboratory transcription or reporting errors, which are not corrected until being venfied
and reviewed. As mentioned earlier, Ra-226 preliminary and final data will always differ. The
preliminary result is a congervative estimated concentration. The final result is after the necessary
radium in-growth period. In most cases, the final result is less than the preliminary result,

5.1 Confirmation Unit 51

Confirmation Unit 51 is located south of Building 301 in the southwest corner of RU7.
The COCs identified for CUS1 included: U-238, Th-230, Th-232, Ra-226, Ra-228, arsenic,
chromium, lead, and polychlorinated biphenyls (PCBs). Contaminated soils and utility lines were
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remaved and confirmation samples were collected. This CU was released in two partial areas.
The Subcontractor released Confirmation Unit 51 to the PMC in September 1996, for
confirmation sampling.

The radioactivity background readings collected for CUSL ranged between 4,200 cpm
{shielded) and 13,000 CPM (unshielded). All final radioactivity levels were less than 1.5 times the
background levels, The final walkover surveys for this CU were completed on September 4 and
17, 1996.

Confimation sol samples were collected at 36 designated locations {see Figure A-1,
Appendix A). Fourteen of the predetermined sample locations fell within the utibity corridor. No
additional utility sample locations were added. Table 5-1 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

Table 51 Confirmation Unit 51 Analytical Resuits Summary

Contaminant Preliminary Results Final Results
No. of Ma. of
Samples Samples
Na. of Ahove Na. of Above
Samples Range Average | ALARA | Bamples Range Averaje ALARA
Arsenic
(mafkg} 15 4.518.1 4.59 0 15 4.5-19.1 a8.59 0
Chramium
{ma'kg} 15 10.2-22.8 15.82 0 15 102228 15,82 0
Lead
{ma‘kg) 15 21,4 1337 1] 15 8-21.4 13.37 0
FCB

(Mg} 15 0-0.05 .01 0 15 0-0.05 0.0t 4]
Radium 226

(pCifn} 28 1.78-2.80 2.43 0 28 1.25-1.74 1.48 a
Radium 228

(ptifn} 24 0.56-2 11 1.22 Q 28 0.48-1.713 125 1]
RazZ26/Ra?26

(ptifal 24 2854728 3.66 [B] 28 2.05-3.34 274 a
Thatium 230

{pCifgl 18 0.7-1.38 1.07 a 15 0.7-1.38 1.07 0
Thorium 232

(pCifa) See Radium 228 Results See Radium 228 Results
Lirgnium 238

(pCifg} 3z 1.53-33.04 6,22 1 32 1.49-20.6 613 a
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No hot spot areas were identified from the sample results. No additional contaminated
soil excavation was required. No deviations from the sampling plan occurred at CUS1.

Review of the final analytical results supported the prelimmary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Aftainment Confirmation Plan (Ref. 5y After the walkover
survey, soil sampling, and remedistion activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 31 was released back to the subcontractor for
unrestricted use on September 25, 1996.

5.2 Confirmation Unit 52

Confirmation Unit 52 is located south of Building 301 in the southern portion of RU7.
The COCs identified for CUS2 included U-238, Ra-226, Ra-228, Th-230, arsenic, chromium,
lead, thallium, polycyclic aromatic hydrocarbons (PAHs) and PCBs. Contaminated soils and utility
hnes were removed and confirmation samples were collected from the excavated area. Due to the
identification of a toluene area in a nearby CU, this CU was released in two partial areas. The
first partial area of Confirmation Unit 52 was released to the PMC by the subcontractor on
September 17, 1996 for confirmation sampling The remaining area was released by the
subcontractor for confirmation sampling on October 17, 1996 after remediation of the toluene
area in the nearby area was completed. The teluene excavation never entered into CUS2.

The radicactivity background readings collected for CU52 ranged between 11,500 cpm
and 12,000 cpm. All final rachoactivity levels were less than 1.5 times the background levels. The
tinal walkover surveys for this CU were completed on September 17, 1996, The first area was
releazed, and the remaiing area was used as a buffer area to 4 toluene area that was discovered in
adjacent areas CU54 and CUG0.

Confirmation soil samples were collected from the 30 designated locations (see
Figure A-2, Appendix A). Six of the predetermined sample locations fell within the utility
corridor. No additional utility sample locations were added. Table 5-2 presents sample totals, and
concentration ranges and averages for the preliminary and finsl analytical results for bath partial
areas located within CUS5Z.

No hot spot areas were identified from the sample results. No additional contaminated
soil excavation was required. No deviations from the sampling plan occurred at CUS2.

Review of the final analytical results supported the preliminary results, indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5). After the walkover
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survey, soll sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. The partial area for CU52 was released back to the subcontractor for
unrestricied use on September 25, 1996, The remaining area for CUS2 was released back to the
subcontractor for unrestricted use on October 25, 1996,

Table 5-2 Confirmation Unit 52 Anahtical Results Summary
Contaminant Prallminary Results Final Resuls
Ma. of Ma. of
Samples Samples
No. of Above Na. af Above
Samplas Range Average | ALARA | Samples Range | Average ALARA
Arsenic
{magdka) 8 4-0 g6.08 0 5 4-9 a8.08 I
Chramium
(mgfkg) 6 11.4-185 | 14.52 0 8 114-165 | 14.52 i
Lead
(mgfkg} 3] 85-14.3 11.70 1] G B.5-143 11.70 ]
PAH
(rngfhg} 1 0.03 0.03 o 1 0.03 .03 1)
FCH
(mglkg) 3] 0-0 Q.00 g L) Q-0 000 1]
Radium 225
{pCifg) 6 1.732.16 2.02 0 6 108145 { 1.29 0
Radium 228
{pCifg) & 1.358-1.48 117 0 g 1.02-1.68 1.25 0
Ra228/Ra228
{pCifa} B 2.38-3.864 3.20 0 & 2328 2.54 0
Thallium
{markg) 1 0.38 038 0 1 0.38 0.38 0
Theorium 230
{pCifg) B 0.71-1.2 0.83 0 & 0.71-1.2 0.89 0
LIranium 233
(pCifg) a0 1.48-23.47 1.46 a 30 1.48-23.5 247 a

5.3 Confirmatiaon Unit 53

Confirmation Unit 53 i located on the southern boundary of RU7.  Changes to the
WP-420 area were made with regard to the Confirmation Unit 53 boundaries. The original
designated area located within CU53 contained manholes that could not be removed without
disturbing the adjacent site water treatment plant Ponds 3 and 4. To avoid jeopardizing the
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integrity of these ponds, it was decided to delay the removal of the manholes. The decision was
therefore made to remove CUS3 from the WP-420 remediation and confirmation activities.

The area formerly located within CUS3 area will be remediated under a future work
package. An TOC was 1ssued documenting the decision for changes to the CUS3 area. The I0C
is included in Appendix E. The location formerly referred to as CUS53 is shown in Figure 2-1.

5.4 Confirmation Unit 54

Confirmation Unit 54 i3 located south of Building 417 in the southeast portion of RU7,
The COCs identified for CUSS included: U-238, Ra-226, Ra-228 Th-230, arsenic, chromium,
lead, thallnm, PAHs and PCBs. Contaminated soils and utility lines were removed and
confirmation samples were collected. Due to the identification of the toluens area, the CU was
released as two partial areas. The subcontractor released the first partial area of Confirmation
Unit 54 to the PMC on September 17, 1996, for confirmation samnpling. The remaimng area was
released by the subcontractor on October 17, 1996 for confirmation sampling.

The radicactivity background readings collected for both partial areas of CU54 ranged
between 10,000 cpm and 12,000 cpm.  All final radioactivity levels were less than 1.5 times the
background levels. The final walkover surveys for the first partial area were completed on
September 16 and 17, 1996, The partial area of CL54 was released because of a toluene area that was
discovered in the northeast portion of CU54 and in the adjacent CUS0. The final walkover surveys
for the remaining area of this CU were completed on September 18, 1996,

Confirmation soil samples were collected from the 35 designated locations (see
Figure A-3, Appendix A). Fifteen of the predetermined sample locations fell within the utility
corridor.  No additional utility sample locations were added. Table 5-3 presents sample totals,
and concentration ranges and averages for the preliminary and final analytica! results.

One deviation from the sampling plan occurred at C1754, in that one teoluene area located
on the boundary of CU54 and CUGC was identified at sample location 8C-06020-8, The teluene
area is discussed in detail in Section 5,10,

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Flamt Area Cleanup Attainment Confirmation Plan (Ref 3).  After the walkover
surveys, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. The partial area for CUS4 was released back to the subcontractor for
unrestricted use on September 25, 1996, The remaining area for CUS4 was released back to the
subcontractor for unrestricted use on October 25, 1996,
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Table 53 Confirnation LUnit 54 Analytical Resuits Summary
Contaminant Prediminary Resulte I Final Results
Ma. of No. of
Samples Samples
MNo. of Above Mo. of Abave
Samples Range | Averaga | ALARA | Samples | -Range | Average ALARA
Arsanic
(maka) 14 1854 6.28 a 15 18484 6.28 iy
Chromium
(o) 15 7.8-17.7 13.73 1] 15 7.B-17.7 13.73 1)
Lead
frmgfieg) 15 8.5-18.8 12.41 0 15 8.5-188 12.41 ]
PAH
(mgfkg) 14 0-0.32 0.05 4] 18 -0.39 0.04 1]
PCB
{mgska} 20 0-1.48 0.17 2 20 0-1.4 017 2
Radium 228
(pCify) 16 1.11-3.04 1.93 a 15 0.42-1.66 1.17 0
Redium 224
{pCifg) 15 0.57-1.65 1.24 1] 13 1.14-1.64 1.37 0]
Ra226/Raz28
(pCifg) 15 2.62-4 44 317 1] 16 1.84-3.02 2.54 0
Thalliurn
{mgfka) 15 43812 0.45 H 15 4.38-0.8 0.4 Q
Thorium 230
(pCifg} 20 0692 81 1.37 o 2 069291 1.37 4]
Taluene
{mafka) 1 0.00 0.00 [t 1 0.00 0.00 Q
Uranium 238
{plifg} 35 1.4-25.58 4.74 a a5 1.41-255 3.66 3]

55 Conhirmation Unit 55

Confirmation Unit 55 is located south of Building 433 in the southwestern portion of
RU7. The COCs identified for CU54 included: U-238, Th-230, PAHs, and PCBs. Contaminated
soils and utility fines were removed and confirmation samples were collected. The subcontractor
released Confirmation Unit 55 to the Project Management Contractor (PMC) on August 22, 1996,

for confirmation sampling.
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The radioactivity background readings collected for CUSS5 ranged between 4,700 cpm
(stielded detector) and 12,000 cpm (unshielded detector). All final radicactivity levels were less
than 1.5 times the background levels. The final walkover surveys for this CU were completed
Angust 22, 1996

Confirmation soil samples were collected at 30 designated locations (see Figure A-4,
Appendix A} Six of the predeternined sample locations fell within the utility corridor and two
additional utility sample locations were added bringing the total number of samples to 32. Table 5-4
presents sample totals, and concentration ranges and averages for the preliminary and final
analytical results,

No hot spot areas were identified from the sample results. No additional contarminated
s0il excavation was required. No deviations from the sampling plan occurred at CUSS.

Table 5-4 Canfirmation Unit 55 Analytical Results Surnmary
Contaminant Preliminary Results | Final Resuits
No. of MNo. of
Samples Samples
Mo. of Above Mo, of Abave
Samples Hange | Average | ALARA | Samples Range | Averaje ALARA
PAH . =
tmgfke) 18 0-1.1 007 1 18 011 0.07 1
PCH
(rmgfke) 18 0-0.72 0,20 2 8 0-0.72 020 2
Thorium 230
{pCifg) e 1.3-3.5 2.61 0 21 1.3-38 263 0
Uranium 238
(pCifg) 28 1.57- &6 2 29 1.57-37.5 818 2
3751

Review of the final analytical results supported the preliminary results indicating remedial

activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5).  After the walkover
surveys, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed Confirmation Unit 55 was released back to the subcontractor for
unrestricted use on August 30, 1996,
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5.6 Confirmation Unit 56

Confirmation Unit 56 is located across the Building 433 feundation area, in the
southeastern portion of RU7, The COCs identified for CU56 included: U-238, Ra-226, Ra-228,
and Th-230. Contaminated soils and utility lines were removed and confirmation samples were
collected. The subcontractor released Confirmation Unit 55 to the PMC on August 20, 1996, for
confirmation sampling.

The radicactivity background readings collected for CUS6 ranged between 5,000 cpm
(shielded detector) and 12,000 cpm (unshielded detector). All final radioactivity levels were less
than 1.5 times the background levels. The final walkover surveys for this CU were completed on

August 21, 1996.

Confirmation soil samples were collected at 31 designated locations (see Figure A-5,

Appendix A). Five of the predetermined sample locations fell within the utility corridor.

additional utility sample locations were added.
concentration ranges and averages for the preliminary and final analytical results.

No

Table 5-5 presents sample totals, and

Table 5-5 Confirmation Unit 56 Analytical Results Summary
Contaminant Preliminary Results | Final Results
N, of No. of
Samples Samples
MNo. of Above No. of Above
Samples Range | Average | ALARA Samples Range | Average ALARA
Radium 226
{pCisa} 3 1.73-2.2 204 0 3 1.38-1.48 1,43 0
Radium 228
(pCifa) 3 1.24-1.38 1.32 0 3 1.25-1.24 1.27 CI
Ra226/Ra2Z8
{pCifq} 3 3.11-353] 335 0 3 265278 2.70 a
Thorium 230
{pCifg) 18 {(.88-2.75 131 o 19 {.98-2.75 1.3 a
Uranium 235
{pCifg) 3 1.42- 335 L 30 1.48-13.8 337 a
13.85

No hot spot areas were identified from the sample results. No additional contaminated
soil excavation was required. No deviations from the sampling plan occurred at CU36.
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Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Avea Cleanup Altainmert Confirmation Plem (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed.  Confirmation Unit 56 was released back to the subcontractor for
unrestricted use on August 27, 1956,

5.7 Confirmation Unit 57

Confirmation Unit 57 is located across the Building 433 foundation area, in the
southeastern portion of RU7. The COCs identified for CU57 included: U-238, Ra-226, Ra-228,
Th-230, arsenic, chromium, lead, and PCBs. Contamanated soils and utility lines were removed
and confirmation samples were collected. The subcontractor released Confirmation Unit 57 to the
PMC on August 20, 1996, for confirmation sampling,

The radioactivity background readings collected for CUS57 ranged between 5,000 cpm
(shiclded detector) and 12,000 cpm (unshielded detecter). All final radioactivity levels were less
than 1.5 times the background levels. The final walkover surveys for this CU were completed
Angust 21, 1996,

Confirmation soil samples were collected at 28 designaied locations (see Figure A-6,
Appendix A). Three of the predetermined sample locations fell within the utility corrider. No
additional utility sample locations were added. Table 5-6 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

Mo hot spot areas were identified from the sampie results. No additional contaminated
soil excavation was required. No deviations from the sampling plan occurred at CUS7.

Review of the final analytical results supported the preliminary results, indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical FPlant Area Cleamup Attainment Confirmation Plan (Ref 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed  Confirmation Unit 57 was released back to the subcontractor for
unrestricted use on August 27, 1996,
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Table 56 Confirnation Unit 57 Analytical Results Summary
Contaminant Preliminary Resulta Final Results
Ma. of No. of
Samplas Samples
MNo. of Above MNo. of Above
Samples Range | Average | ALARA | Samples { Range | Average | ALARA
Arsahic
{mafkag} 3 7-9.4 810 0 3 7-9.4 8.10 0
Chromium
(mglkg} 3 14.1-15.4 14.73 0 3 14 1-15.4 14,73 0
fead
(mglkg? 3 13.2-14.3 14.00 0 3 13.2-14 8 14 00 0
FCB
(mo'ka} 3 o MiA 0 3 i} MiA a
Radium 225
{pifgh 14 0.81-3.749 218 Q 14 1.03-2.18 1.50 0
Radium 228
{pCifg} 14 0.28-1.41 1.15 0 14 0.3-1.67 1.08 0.
Ra22b/Ra228
(pCirg} 14 214507 | 334 1 14 1.33-38 | 259 0
Tharium 230
(pCirg} 12 108283 | 144 0 12 108263 1.44 0
Uranlum 2238
{pCifg) 25 142772 264 o 25 1.54-7.72 2.83 a

hig, Average nat applicakile,

5.8 Coafirmation Unit 58

Confirmation Unit 58 is located between the Building 417 foundatien and Building 433
foundation, in the southeastern portion of RU7. The COCs identified for CUS58 included: TU-238,
Ra-226, Ra-228, Th-230, arsenic, chromium, lead, PAHs, and PCBs. Contaminated soils and
utility lines were removed and confirmaiion samples were collected. The subcontractor released
Confirmation Unit 58 to the PMC on August 22, 1996, for confirmation sampling.

The radicactivity background readings collected for CUSS8 ranged between 4,700 cpm
{shielded detector) and 12,000 cpm {unshielded detector). All final radicactivity levels were less
than 1.5 times the background levels. The final walkover surveys for this CU were completed on
August 22, 1996,

Confirmation soil samples were collected at 32 designated locations {see Figure A-7,
Appendix A). One of the predetermined sample locations fell within the utility corridor. No
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additional utility sample locations were added. Table 5-7 presents sample totals, and
concentration ranges and averages for the preliminary and final analvtical results.

Table 5-¥ Confirmation Unit 38 Analytical Resultz Summary
Contaminant Preliminary Results | Final Results
No. of No. of
Samples Samples
No. of Abave No. of Above
Samples Range | Awverage | ALARA Samplas | Range | Averaga | ALARA
Argenic
{mafkg) 9 1.3-11 6.50 i g 1.3-11 6.60 0
Chromfum
{mafka) 4 14817 | 1593 i 4 14817 | 1503 0
Lead
{markg) 4 6.4-19.2 | 1170 0 4 64182 1170 0
PAH
{marfkg) R 0-2.03 052 3 g 0-2.03 .52 3
PCE
{makg) 4 0-0.08 0.02 ) 4 0-0.09 .02 o
Radicm 224
{pCifg) 3 207227 218 0 3 1.32-1.53 1.43 o
Raditm 226
(plifg) 3 1.28-1.47 1.36 o) 3 1.15-1.24 1.21 0
RaZ2d/Ra22g
(pCifg) 3 - 353356 354 ¢ 3 2.47-2.78 268 0
Therium 230
{pClig) g 0 8B-2 BY 1.85 o 9 0.98-2.87 1.85 0
Uranium 238
{pCifg) 30 1.42- 12.20 5 0 143837 12.29 5
83.73

No hot spot areas were identified from the sample resulis. No additional soil excavation
was required. The PAH average concentration for CUS8 exceeded the as low as reasonably
achievable (AL ARA) goal. In accordance with the remedial guidelines discussed in Section 2.6,
more than 50% of the samples for each parameter must be less than ALARA. Since more than
50% of the total number of confirmation PAH resuits collected to date were less than ALARA
the ALARA committee released the CU,

During waikover surveys, Qak Ridge Institute for Science and Education (ORISE)
identified five areas with elevated gamma readings. Three areas were identified near sample
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lecation SC-05802-5; one area was identified near 5C-D5803-5 and another near SC-05814-5,
Hot spot samples were collected from each area.

Sample results from SC-05802-5-HS01 and SC-05802-5-HS02 indicated 17-238
concentrations above the cleanup criteria. The U-238 concentration from sample location
SC-05802-8-HS03 exceeded 3 tunes enteria, All three areas near SC-05802-8 were combined
and further remediated and resampled. Sample results (SC-05802-8-R801) collected from the
remediated hot spot area indicated U-238 concentrations were below the ALARA goal Results
are presented in Appendix D and Appendix F.

Results from sample location SC-05803-S-HS01 indicated boith U-238 and radium
{combined) concentrations exceeded cleanup criteria. Although this area met the hot spot rule for
both U-238 and radium, further excavation and resampling were completed at this hot spot area,

since equipment was already remediating a nearby hot spot. Sample results indicated results were
below the ALARA poals.

Results from sample location SC-05814-5-HS01 indicated U-238 concentrations greater
than 3 times criteria, therefore additional excavation, walkovers, and sampling were conducted.
Resample results for U-238 were less than ALARA and are presented in Appendix D.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Atiainment Confirmafion Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 58 was released back to the subcomtractor for
unrestricted use on September 12, 1996,

5.2 Confirmation Unit 59

Cenfirmation Unit 59 is located in the Bwiding 417 foundation area, in the southern
portion of RU7. The COCs identified for CUS9 included: 17-238, Ra-226, Ra-228, Th-230,
Th-232, arsenic, chromium, lead, thallium, PAHs, and PCBs. Contaminated soils and utility lines
were removed and confirmation samples were collected, The subcontractor released
Confinmation Unit 58 to the PMC on August 23, 1996, for confirmation sampling,

The radicactivity background readings collected for CUS9 ranged between 5.000 epm
(shielded) and 12,000 cpm {unstueided}. All final radioactivity levels were less than 1.5 times the
background levels. The final walkover surveys for this CU were completed August 23, 1996,
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Confirmation soil samples were collected at 34 designated locations (see Figure A-8,
Appendix A). Six of the predetermined sample locations fell within the utility corridor, No
additional utility sample locations were added.  Table 5-8 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

Table 5-& Confirmation Unit 58 Analytical Results Summary
Contaminant Preilminary Resuits | Flnal Resulis
No. of No. of
Samples Samples
No. of Alsave Ne. of Abaove
Samples Range | Average | ALARA Samples | Range | Average | ALARA
Arsenlc
{mafka) ] 3.5-11 .81 0 B 17511 5.0 0
Chramium
fmafkg) 16 10.3208 | 1585 0 16 10.3-20.8| 1585 0
Lead
{mgikg} 16 8-817 62.78 1 18 8-817 G2.78 1
PaH
{mgikg) 24 0-2.80 0.25 3 24 0-2.88 0.25 3
PCB
{rmigike) 20 0-B .34 2 20 0-5 0.34 ?
Radium 226
{pCi/g) 5 1,72 3B 2.04 D 6 004180 127 0
Radium 228
(pClig) 6 114-146 | 128 o 6 064141 1.13 0
RaZ?EMRaz28
(pCifg) G 2.84-1563 3.3 v, & 1.91-2.96 2.39 i
Thallium .
{mgfia) & 3381 0.58 0 5 0.38-1 0.58 a
Thorium 230
(pCifg) 17 121-36 2.51 0 17 12136 | 251 0
Thorium 232
{pCifg} See Radium 228 Results | See Radium 228 Results
Uranium 238
{pCifg) 30 1.4-3T7.5 746 1 ag 1.43-37.0 747 1

Two PCB hot spot areas were identified from the sample results at sample locations
5C-05%06-C and SC-05907-S. These PCB concentrations were above the cleanup criteria and
the total arez exceeded 25 m”, therefore, additional soil excavation was completed and resamples
were collected. Resamples were identified as SC-05908-C-RS01 thru SC-05906-C-RS05.
Anaiytical results from resamples indicated concentrations were below the ALARA goal, and are
presented in Appendix D. No deviations from the sampling plan occurred at CUSS.
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All averages were below the ALARA poal. One lead result (SC-06522-S) exceeded the
surface cleanup criteria . Since this location wag in the bottom of a utility trench and would receive
more than 6 in. of backfill and remain undistrubed, the concentration was compared to the lead
subsurface soil cleanup criteria. Therefore, this area did not require additional excavation. An Fnter-
Office Correspondence (IOC) discussing the use of subsurface soil cleanup criteria is presented in
Appendix E.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plamt Area Cleanup Attainment Confirmation Plan (Ref. 5).  Afier the walkover
survey, soll sampling and remediation activities were completed, and Disposition Forms were
reviewed and signed. Confirmation Unit 59 was released back to the subcontractor for
unrestricted use on September 13, 1996

510 Confirmation Unit 60

Confirmation Unit 60 is located on the southern edge of Building 301 in the southern
portion of RU7. The COCs identified for CUS0 included: U-238, Ra-226, Ra-228, Th-230,
Th-232, arsenic, chromium, lead, thallium, PAHs, and PCBs. Contaminated soils and utility lines
were removed and confirmation samples were collected.  The subcontractor released
Confirmation Unit 60 to the PMC on October 17, 1996, for confirmation sampling.

The radicactivity background readings collected for CUS0 ranged between 10,000 cpm
and 11,000 cpm. All final radioactivity levels were less than 1.5 times the background levels. The
final walkover surveys for this CU were completed October 17, 1996,

Confirmation soil samples were collected at 31 designated locations (see Figure A-9,
Appendix A). Six of the predetermined sample location fell within the wutility trench. Neo
additional utility sample locations were added. Table 5-9 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.
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Table 5-9 Confirmation Unit 60 Analytical Results Summary
Contaminant Prallminary Results Final Results
No., of MNa. of
Samples Samples
No. of Ahove No. of Above
Samples Range | Aversge | ALARA | Samples Range | Average | ALARA
Arsenic
{mafka) 1% 2.2-12.3 6.99 a 14 1.1-12.3 .47 D
Chromikm
{madkay 15 B.8-18.1 14.37 1] 15 £.8-19.1 14 37 0
[
(markg) 15 71243 | 1402 0 15 71243 | 1402 i
PAH
{markg) 12 0-2 .89 037 2 12 0-2.89 0.37 7
PCB
{mgrkg) 15 0 0.00 0 15 0 0.00 i
Radium 226
(pCifg} 18 127304 | 221 0 15 0881661 138 0
Radium 226
{pCifg) 18 0.43-166 | 1.28 0 15 1-1.88 1.37 0
RaZZ6/Faz25
{pClig) 18 258444 | 249 0 15 221-249( 275 0
Thallium
{mofko) ] 0.4-1.4 0.67 ] B 0.4-0.81 0.55 o
Thorium 230
(pCig) 15 0.79-1,09 0.93 ] 14 0.78=1.09 0.93 1)
Thoriurm 232
{pCilg) Ses Radium 228 Results | See Radlum 228 Resulls
Toluens
{mofkg) 3 0.003-3.5 1.17 4] 3 0.003-3.5 1.13 0
Uranium 238
(pCifa) aq 1.48-G.88 281 a 20 1.48-5.88 2.64 o

kA Average not applicable,

Deviations from the sampling plan ceccurred at CUS0 when a toluene area was identified in
the southwest potion of this CU. Toluene is not a COC listed in the Record of Decision (ROD)
(Ref. 3) subsequently, there were no specific cleanup standards applicable to the remedial cleanup.
After further evaluation of available information, an ALARA goal and cleanup criteria weie
established using Missouri Department of Natural Resources “any use soils” cleanup levels and
Argonne National Laboratory risk-based calculations. All associated information regarding the
identification of cleanup standards is discussed m detail in the October 20, 1996, TOC in
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Appendix E.  Further sampling and excavation were resumed after the initial identification of
cleanup standards.

Tolueng areas were further identified and delineated by sample locations SC-06000-HS01,
SC-06000-HS02, SC-06000-HS03, and SC-06000-HS04, The toluene areas were remediated
and resampled. Sample results indicated toluene concentrations were in exceedance of the
ALARA goal. Since toluene was not & COC identified as part of the original WP-420 remedial
activities, toluene was listed in the master database but was not included on the Disposition Form.
The final analytical results for samples collected within the toluene areas indicated that remedial
activities were completed and met the esiablished cleanup standards.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed Confirmation Unit 60 was released back to the subcontractor for
uirestricted use on Ociober 25, 1996

5.11 Confirmation Unit 6]

Confirmation Unit 61 is located in the Building 301 foundation area in south-central
portion of RU7. The COCs identified for CU61 included U-238, Ra-226, Ra-228, Th-230,
arsenic, chromium, lead, and PCBs. There were no utility lines located within CU61.  The
subcontractor released Confirmation Unit 61 to the PMC on September 25, 1996, for
cordirmation sampling.

The radioactivity background readings coliected for CU61 ranged between 9,100 ¢pm and
10,300 cpm. All final radioactivity levels were less than 1.5 times the background levels. The
final walkover surveys for this CU were completed on September 25, 1996,

Confirmation soil samples were collected from 30 designated locations {see Figure A-10,
Appendix A). Table 5-10 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results,
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Table 5-10 Confirmation Unit 61 Analytical Results Summary

Contaminant Prallminary Rasults Final Results
No, of : Na. af
Samples Sampies
No. of Above No. of Above
Samples Range | Average | ALARA Samples Range | Average ALARA
Arsenic
(markg) 20 3.6-16 8.05 0 20 3.6-16 8.05 0
Chrarmium
(mg/kg) 20 10.8-19.7| 1508 0 20 10.8-19.7 1508 0
Lead
(mgfky) 20 7.1-24.2 13.51 g 20 7.1-24.3 13.51 0
FCB

(maglkg) 20 0-0.08 0.004 0 20 0-0.08 0.004 d
Radium 225

{pCig) 20 1.27-2.84 217 iy 20 0.89-1.71 137 &
Radiuim 2258

{pCifg) 20 10818 1.28 0 20 0.63-1.84 1.22 I,
RaZ26/Ra228

{pCifg} 20 2.558-4.30 3.48 o 20 1.52-3.21 258 o
Tharium 230

{pCifg) 20 0.67-1.24 0.04 0 20 0.87-1.28 0.95 0
Thatium 232

{pCifg) See Radium 228 Results | Ses Radium 228 Results
Uranium 238

{pCifg) a0 1.48- 3.37 g 30 148235 3.86 o

23.47

No hot spot areas were identified from the sample resvits. Mo additional soil excavation
was required. One deviation from the sampling plan ocecurred at CU61 when sample lecation
SC-06113-8-RS (a boundary sample located in CU62 was resampled). The reconfirmation of a
previously confirmed portion of the CU was required when a subcontractor drove a vehicle from
an unconfirmed area across the CU during the remediation of the toluene area. Sample
SC-06113-RS is also included in the CU62 discussion.

Review of the final analytical resulis supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemicel Plamt Area Cleanup Aftainment Confirmation Plan (Ref 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. This CU was released back to the subcontractor for unrestricted use on
October 7, 1996,
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512 Confirmation Unit 62

Confirmation Unit 62 is located in the western boundary of RU7. The COCs identified for
CU62 included U-238, Ra-226, Ra-228, Th-230, arsenic, chromium, lead, and PCB's. There
were no utility lines located within CU62. The subcontractor released Confimmation Unit 62 to
the PMC on Qctober 8, 1996, for confirmation sampling,

The radioactivity background readings collected for CUS2 ranged between 10,500 cpm
and 11,000 cpm. All final radicactivity levels were less than 1.5 times the background levels. The
final walkover surveys for this CU were completed on October 8, 1996,

Confirmation soil samples were collected from 31 designated locations (see Figure A-11,

Appendix A), Table 5-11 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

No hot spot areas were identified from the sample results, No additional soil excavation
was required. One deviation from the sampling plan occurred at CU62 when sample location
SC-06113-8-RS (a boundary sample with CU61 was resampled).  The collection and analysis of a
previously confirmed portion of the CU was required when a subcontractor drove a vehicle from
an unconfirmed ares across the CU during the remediation of the toluene area.

Review of the final analytical resuits supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plat Area (leanup Aitainment Confirmation Plan (Bef. 5).  Afier the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. This CUJ was released back to the subcontractor for unrestricted use on
October 16, 1956,
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Table 5-11 Confirmation Unit 82 Analytical Results Summary

Contaminant Preliminary Resulis Final Regults |
Mo. of Ha. of
Samples Samplas
Na. of Above No. of Above
Samples Range | Average | ALARA Samples Range | Average ALARA
Arsenic T
{mafkg) 23 452486 | 10.77 0 23 45248 | 1077 a
Chromiwm
{mafkg) 23 10.9-22.6 16.57 a 23 10.8-22 6 16.457 q
Lead
(mgfka) 23 d.4-441 17.25 d 23 B.4-44 1 17.25 i)
RPCB

{mgrkg) 23 0-0.69 10 1 23 0069 410 1
Radium 226

{pClg) 25 17-136 | 220 0 25 103166 1.39 0
Radium 228

{pCifp} 25 0.51-2.68 1.39 0 25 0.69-2.28 1.31 0
Ra226/RaZ2b .

(pCirg) 25 2.82-4 94 3.6 a 25 1.8-3.74 270 Q
Thetium 230

[pCifg} 23 0.67-1.73 1.11 ] 23 .87-1.73 1.10 0
Thorium 232

(pCifgh Sea Radium 228 Resulis ESBE Radiurn 228 Resulis

Uranium 238

[pCirg) 3 1.48- 6.25 1 31 1.48-43.1 &.050 1

A5 88

5.13 Conbrmation Unit 63

Confirmation Unit 63 iz located on the northwest comer of Building 3C1 along the
westemn boundary of RU7, The COCs dentified for this CU included U-238, Th-230, Th-232,
Ra-226, Ra-228, arsenic, chromium, lead, and PCBs. There were no utility lines located within
this CUJ. The subcomiractor released Confirmation Enit 63 to the PMC on September 19, 1694,
for confirmation.

The radicactivity background reading collected for CUB3 was 12,600 ¢cpm, The final
radioactivity levels were less than 1.5 times the backgreund level. The final walkover surveys for
this CU were completed on September 19, 1996,
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Confirmation soil samples were collected from 32 designated locations (see Figure A-12,
Appendix A). Table 5-12 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

Table 512 Confrmation Unit 63 Analyical Resaults Summary

Contamlnant (Preliminary Rasults Final Results
Na. of No. of
Samples Samples
Mo. of Above No. of Above
Samples Range | Awverage | ALARA Samples Range | Average ALARA
Arsenic
(mgrka) 29 4524 6 8.85 0 24 4.5-24 6 8.85 a
Chrernium
fmarkg} i) 12.8-25 16.37 0 29 12.8-25 16.37 0
Lead
{mgikg) 29 8273 14.580 0 29 82713 14.60 0
FCB

fmofky) phi 0-1.9 S 1 29 0-1.9 011 1
Radium 228

(plifg) 29 1.88-3.0% 2.35 ] 29 1.01-1.61 1.32 0
Radium 228

{pCifg) 24 0.56-1.97 1.20 [ 29 G.63-1.86 1.26 0
Ra226/Ra228

{pCifg) 29 2.56-4.38 3,585 0 24 1.65-318 258 {
Thorium 230

(pCifg} 290 074154 1.07 0 29 0.74-154] 1.06 0
Thorium 232

(pCifg) See Radium 228 Resulis See Radium 228 Results
Liranium 233

{pCifg) 31 1,52 6,34 1 3 1.52-49.4 6,52 1

51.04 5

No hot spot areas were identified from the sample results. Ne additional contaminanted
soil excavation was required. No deviations from the sampling plan occurred at CUG3.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
(Chemical Plant Area Cleanup Attainment Confirmeation Plan (Ref. 5).  After the walkover
survey, seil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. This CU was released back to the subcontractor for unrestricted use on
September 27, 1996.
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5.14 Confirmation Unit 64

Confirmation Unit 64 is located on the north-east corner of Building 301 in the central
portion of RU7. The COCs identified for CU64 included U-238, Th-230, Th-232, Ra-226,
Ra-228, arsenic, chromium, !ead, thailium, PAHs and PCBs. Contaminaied soils and utility lines
were removed and confirmation samples were collected.  The subcentractor released
Confirmation Unit 64 to the PMC on September 19, 1996, for confirmation sampling.

The radicactivity background reading collected for CU64 was 11,900 cpm.  All final
radioactivity levels were less than 1.5 times the background level, The final walkover surveys for
this CU were completed on September 19, 1996,

Confirmation soil samples were coliected from 45 designated locations {see Figure A-13,
Appendix A). Ten of the predetermined sample locations fell within the utility cormidor. No
additional utility sample locations were added. Table 5-13 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

No hot spot areas were identified from the sample results. No additional contaminated
soil excavation was required. No deviations from the sampling plan occurred at CUS4.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Aliainment Confirmation Plan (Ref. 5y, After the walkover
survey, scil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. This CU was released back to the subcontractor for unrestricted use on
September 27, 1996,

Table 513 Confirmation Unit §4 Analytical Results Summary
Contaminant Preliminary Resulta | Final Results
No. of No. of
Samples Samples
N, of Abave Mo, of Abave
Samples Range | Average | ALARA | Samples Range | Average | ALARA
Arsanic
{mgfkg) a9 46165 | B.49 0 a9 46165 | 1849 0
Chromium
{mgrkg) 29 11.4238| 1688 0 39 11.4-238| 16.89 a
Lead
{maske) 39 74208 | 14.70 0 39 74206 | 14.70 0
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Table 5-13 Confirmation Linit 84 Analytical Results Summary {Continued)
Preliminary Results Final Results
No. of MNo. of
Samples Samples
No. of Abova Ma. of Abave
Contamlhants |  Sample Range | Average | ALARA | Samples | Range | Average | ALARA
PAH
(mgika) 4 0-0.07 0.03 a 4 0-0.a7 0.03 i
PCE
fmglkg) 41 0-0.08 0.004 g 41 0-0.08 0.004 )
Radium 226
{pCifg) 34 0.95-2 88 2.36 { a4 0.89-1.71 1.38 o
Radium 223
{pClig) k[ 0.59-1.75 1,25 0 38 0.599-1.78 122 i}
ReZAGRaz28
{pCifg) 39 2.22-4 53 4.61 Q aa 1.52-3.31 258 0
Thellium
[mafka) 5] 0.4-0.91 .68 a & 0.4-0.91 .64 ]
Thorium 230
{pCifg} 39 07142 | 0958 a a0 0.00-1.42] " 097 [V
Thotlum 232
{pCifa} Sse Radium 228 Results i See Radium 228 Rasults
ranium 238
{plifg} 35 1115;}1 2.81 0 a8 1.58-11.7 M g

515 Confirmation Unit 65

This CU is located at the southwest corner of the Building 408 foundation, in the central
portion of RU7. The COCs identified for CU65 included U-238, Ra-226, Ra-228, Th-230,
arsenic, chromium, lead, thallium, PAHs and PCBs. Contaminated soils and utility lines were
removed and confirmation samples were collected. Confirmation Unit 65 was released in two
partial areas, the first partial area on August 27, 1996, and the remaining partial area on
September 5, 1996,

The radicactivity walkover surveys were also completed in two areas with a radicactivity
background reading of 12,000 cpm. The final walkover survey for the first partial area was
completed on August 27 and 28, 1996. The final walkover survey for the remaining partial area
was completed on September 5, 1996, All final radioactivity readings were less than 1.5 times the
background levels,
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Confirmation soil samples were collected from 36 designated locations (see Figure A-14,
Appendix A). Fourteen of the predetermined sample locations were in the utility corridor. Ne
additional utility sampling locations were necessary, Table 5-14 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

Table 514 Confimation Unit 65 Analylical Results Summary

Contaminant Prellminary Resuits | Final Results
MNo. of No. of
Samples Samples
Na, af Above Mo. of Above
Samples Range | Average | ALARA | Samples Range | Average ALARA,
Arsenic
{mg/kg) 22 1.322.1 7.74 0 22 13221 7.74 0
Chromium .
(mgfka) 22 12-20.3 16877 d 22 12-20.3 1577 0
Lesad
(mgfkg) 22 &.4-817 &0.18 1 22 64817 5318 1]
PAH
(el 21 0-1.31 010 2 21 0-1.31 .10 2
PCE
{marka) 29 0-0.1% 0.0 Q 25 0019 0.01 a
Radium 226
{pCifg) - 14 1.25-2 868 214 a 14 1.18-1.55 1.36 a
Radium 226
{pCifg) 14 0.551.47 1.13 0 14 0.58-1.78 1.25 a
Ra226/Raz228
tpCifg) 4 237403 327 0 14 103317 264 0
Thallium
{mafka} 14 0.35-1.8 Q.69 0 14 0.35-1.8 0.69 0
Tharium 230
{pCitg) 21 0.73-3.03 1.36 0 21 £+ 73-3,03 1.36 0
Uranium 238
{pCifg) 35 1.37-16.1 3.81 0 as 137156 3.76 o

NOTE: This table does not include the ORISE hotspot results.

A lead hot spot area was identifted at sample location SC-06522-S. The hot spot area left
in place exceeded the surface soil cleanup criteria; however, since this sample was collected in the
bottom of a utility trench and would receive mere than 6 in. of backfll, the concentration was
compared to the subsurface soil cleanup criteria. An 10C discussing the use of subsurface soil clearup
criteria is presented in Appendix E.
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Two areas were identified by ORISE during walkovers near confirmation sample locations
SC-06511-8 and SC-06518-3, The U-238 concentration at sample location SC-06511-5-HS01
exceeded the cleanup criteria, but met the hot spot nule calculation discussed in Section 2.6.1,
Appendix F presents the hot spot calculation for this area.  Therefore, the hot spot area did not
require additional excavation. All results from sample location SC-06518-5-HS01 were less than
the ALARA goal, therefore no additional soil excavation was required.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Clecrup Attainment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and gigned. This CU was released back to the subcomiractor for unrestricted use on
September 13, 1996.

5.16 Confirmation Unit 66

Confirmation Unit 66 is located along the southern portion of the Building 408 foundation
m the eastern portion of RU7. The COCs identified for CU66 included U-238, Th-230, Ra-2726,
Ra-228, arsenic, chromium, lead, PCBs, and PAHs, Contaminated scils and utility lines were
removed and confirmation samples were collected The subcontractor released Confirmation
Unit 66 to the PMC on August 21, 1996, for confimmaticn sampling.

The radioactivity background readings collected for CUS6 ranged between 5,000 cpm
(shielded) and 12,000 cpm {unshieided}. All final walkover results were Jess than 1.5 times the
background levels. The final walkover surveys for this CU were completed on August 21, 1996

Confirmation soil samples were collected from 32 designated locations (see Figure A-15,
Appendix A). Five of the predetermined sample locations fell within the utility trench. No
additional utility sample locations were added. Table 5-15 presents sample iotals, and
concentration ranges and averages for the preliminary and final analytical results.
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Tabie 515 Confirmation Unit 68 Analvtical Resulis Summary

Contaminant Preliminary Reaults : | Final Results
Mo, of Ma. of
Samples Samplas
Mo. of Aborva No, of Above
Samplas Rangs | Average | ALARA | Samples Range | Average | ALARA
Arsenic
{mafka) 25 1.3-16.3 ¥.7g a 27 1.3-16.3 7 0
Chrarmium
{mgfkg) 27 5238 14,93 0 27 6-23 6 14 93 0
Lead
{mofka) 27 6.4-55.4 16.74 0 27 6.4-55.4 16.74 0
PaH
{mafka} 1 .58 0.58 1 ! .58 0.58 1
PCB
{mafka} 27 g-0.2 0. 0 a7 g-.2 0.1 0
Radium 226
fpCiig) 26 16837 2.35 0 26 10821 1.47 0
Radium 228
(pCifa) 26 05515 1.18 0 28 0.42-1.4 1.10 0
Ra226/Ra22s
{pCitg) 26 2.58:5.0 3.54 1 26 168434 | 257 0
Thoridm 230
{pCitg) 29 1.08-32.0 2.55 0 28 10830 | 258 0
Uraniwm 238
{pCifg} 29 1.37-4.3 1.8 0 29 1.45.6.3 2,07 i

The PAH average for the CU was above the ALARA goal According to the
Confirmation Aitainment Plem (Ref. 5), more than 50% of the samples for each parameter must
be less than ALARA by the end of confirmation. Since more than 50% of the number of
confirmation PAH results to date were less than ALARA, the ALARA committee released the
Cu. '

ORISE identified two areas with elevated gamma readings during walkover surveys. One
area was identified near sample location SC-06610-8 and the other area was identified near
sample location SC-06611-8. Hot spot samples were collected from the identified areas. Sample
results from SC-06610-5-HS01 indicated Ra-226 concentrations exceeding three times cleanup
criteria.  Although sample results from SC-06611-8-HS01 indicated radium concentration above
criteria, but meeting the hot spot mule, this area was remediated along with SC-06610-8-HS01
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The radioactivity background readings collected for CUB8 ranged between 11,000 cpm
and 12,000 cpm.  All final radicactivity readings were less than 1.5 times the background levels.
The final walkover surveys for this CU were completed on August 22, 1596,

Confirmation soil samples were collected from 32 designated locations (see Figure A-17,
Appendix A). Table 5-17 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

No hot spot areas were identified from the sample results. No additional coniaminated
soil excavation was required. No deviations from the sampling plan occurred at CU6R,

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup A#tainment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. This CU was released back to the subconiractor for unrestricted use on
August 30, 1996,

Table 5-17 Confirmaticn Unit 68 Analytical Results Summary
Contaminant Preliminary Results Final Rasults
No. of No, of
Samples Samples
MNa. of Above MNo. of Abavye
Samples Range | Averages | ALARA | Samples Range | Average | ALARA
Arzenic
{mafkg) 32 45206 | 1022 0 32 48206 | 1022 D
Chrormidm
{mgfkg) 32 83221 15.47 ¥ 32 83221 15.47 0
Lead
imgikg] 3z 8 fA-34.8 17.62 g 32 8 g-34.6 17.62 0
FCE
(ma/kg} a2 0-0.21 0.02 a 32 0-0.21 0.02 1]
Radium 226
(psifg) 4 207234 223 o 4 1.22-1.63 1.40 a
Radium 228
fpCifa) 4 1.11-1.33 1.24 0 4 0.42-1.1 0.60 i
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Table 5-17 Confirmation Unit 68 Analytical Results Surmmary (Cantinged)
Praliminary Results Final Resukts
- No. of Mo. of
Samples Samples
ho. of Above No. of Above
Contaminants | Samples Range | Average | ALARA | Samples | Range | Average | ALARA
Rallf/Ra22k
{(pCifg} 4 33367 1.48 0 4 164263 220 0
Thorium 230
- {pCifg} 32 0.88-2.05 1.77 Q 32 0.88-2.85 1.77 0
Lranium 238
{pCifd) 32 1.87-21.17 315 a 32 1.37-21.2 322 0

5.19 Confirmation Unit &9

Confirmation Unit 69 is located across from the northern portion of the Building 408
foundation, in the northeastern portion of RU7. The COCs identified for CUS9 included U-238,
Ra-226, Ra-228, Th-230, arsenic, chromium, lead, PAHs, and PCBs. Contaminated soils and
utility lines were removed and confirmation samples were collected. Confirmation Unit 69 was
released to the PMC on August 19, 1996 by the subcontractor for confirmation sampling.

The radioactivity background readings collected for CU69 ranged between 4,000 cpm
(shielded detector) and 11,500 ¢pm (unshigided detector). All final radicactivity readings were
less than 1.5 times the background levels, with the exception of a small area in the northwest
corner that was approximately 1.6 times the background level An informational sample was
collected from this area to determine whether the elevated readings were caused by interfering
radiation given off by the raffinate pits or if readings were caused by elevated concentrations of
radiclogical contamination located in the area. The sample result indicated all radiological
concentrations were less than ALARA,; therefore, the entire area was turned over for confirmation
sampling. The final walkover surveys for this CU were completed on August 19, 1996,

Confirmation seil samples were collected from 42 designated locations. One of the
predetermined sample locations fell within the utility corridor and one additional utility sample
location was added. (see Figure A-1R, Appendix A). Table 5-18 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.
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Table 518 Confirmation Unit 69 Analytical Resulis Summary
Contaminant Preliminary Results ] Flnal Results
No, of No. of
Samples Samples
No. of Above No. of Above
Samples Range | Average | ALARA | Samples | Range | Average | ALARA
Arsanic
(mafkg) 31 2.8-256 9.95 i 3 28256 | 0.95 0
Chromium
{mgfka} n 10-24.3 16,57 1] ) | 10-24.2 16,97 0
Lead
{mafka) 3 a7-10 2005 o A a8.7-101 20.05 D
PAH
{mgfkg} 5 0.3 012 0 5 0-03 012 o
FCB
{mgfko} o | {-0.26 002 1, 3 {-0.26 .02 0
Radium 228
fpGifg) 6 1,BB-2.45 221 0 g 1.34-1.54 1.45 g
Radium 228
{pCifg) 3 1.08-15 1.2% 0 6 1.08-1.86 | 1.30 0
RaZ?B/RaZle
(pCifg) 6 331378 3562 0 & 254319 275 0
Thorium 230
(pCifg) kY | 2.43-3.88 278 0 3 2.43-3.88 278 ]
Uranium 233
{pCifg} 4 1.1-28.31 4.50 o 34 1.1-28.3 4.54 0

NOTE; This table does not inchade the ORISE hotspot results,

Duging their walkover surveys, ORISE identified two areas with elevated gamma readings
near SC-06901-8 and S$C-06913-S. Hot spot samples were collected. The results from the first
area, SC-06901-8-HS801, indicated the U-238 concentration was above ALARA but below the
cleanup criteria; therefore, no additional soil excavation was required. The other area, SC-06913-
S-HS01, indicated Ra-226 concentrations greater than 3 times criteria. Additional remediation was
conducted and resamples were collected and identified as SC-06913-8-RS01.  Analytical results
indicated concentrations were below ALARA, An I0C discussing these sample results was issued
and is presented in Appendix E.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed m the
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Chemical Plant Avea Cleanup Attainmeni Confirmation Plem (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. This CU was released back to the subcontractor for unrestricted use on
August 26, 1996.

5.20 Confirmation Unit 70

Confirmation Unit 70 is located in the northeast corner of RU7. The COCs identified for this
section of CU70 included U-238, Ra-226, Ra-228, Th-230, Th-232, arsenic, lead, chromium, PAHs
and PCBs. This CU was released as two partial areas. There were no utilities removed in the first
partial area. Contaminated soils and utility lines were removed and confirmation samples were
collected.

The radivactivity background reading collecied for the first partial area of CU70 was
10,000 cpm. The radioactivity background readings for the remaining area ranged between 5,400 cpm
(shielded detector) and 10,300 cpm (unshielded detector). The final radioactivity readings for both
partial areas were less than 1.5 times the background levels. The final walkovers of these partial areas
were completed on Jung 4, September 14, and September 30, 1996.

Confirmation soil samples were collected from the first partial area on June 5 and June 13,
1996, at eight of the 32 designated locations (see Figure A-19, Appendix A). Condirmation soil
samples were collected from the remaining 24 areas at 32 locations. Eight sample locations were
located near the utility corridor. No additional utility sample locations were added. Table 5-19
presents sample totals, and concentration ranges and averages for the preliminary and final
analytical results.

No hot spot areas were identified from the sampie results. No additional contaminated
soil excavation was required. Deviations from the sampling plan occurred at CU70. Sample
location SC-07009-S was located outside of the controlled area and SC-07017-8 was located in a
non-excavated area under the fuel tanks and, therefore, neither sample was collected, SC-07017-8 will
be addressed under a future work package.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final resuits met the cleamup standards as detailed in the
Chemical Plant Area Cleanup Atiginment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 70 was released back to the subcontractor for unrestricted
use on October §, 1996,
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Table 5-1% Canfirmation Linit 70 Analﬂibal Results Summary

Cantaminant Praliminary Results i Final Results
No. of Mo. of
Samples Samples
Mo. of Above Na. of Abave
Samples Range | Average | ALARA | Samples Ranga | Average | ALARA
Arsenic
{markg) 7 181432 424 H 7 1.9-10.3 4,24 i
Chromium
{mgikg) 7 8.8-16.9 13.81 0 i 481649 1381 ]
Lead
{mafky) 10 8-20.9 13.72 Q 14Q 8-20.89 13.72 o
PAH
(mgikg) 2 0.23-0.3 Q.26 a 2 .23-0.3 026 )
PCB
(rmgfky) 10 0 MfA a 10 0 M7A, 1,
Hadium 226
{pCifg} 5 1.7-2.47 218 0 5 132154 143 0
Radium 223
{pCifa} 5 000144 | 122 0 5 0.66-1.3 1.13 0
Rel26/RaZ28 _
{pClig} 5 2.38-2.78 3.41 ] g 2.15-2. 81 2.56 o
Thorium 230
{pCifg} & 0.78-3.2 1.52 1] 5 0.78-3.2 1.52 1)
Thorium 232
{pCifg} Ses Radium 228 Results | See Radium 228 Results
Uranium 238
{pClig) 32 1.4-13.76 3.02 i 32 11138 287 J

MiA Averads not applicabla,

&,21 Confirmation Unit 71

Confirmation Unit 71 is located north of Building 201, in the northern boundary of RU7,
The COCs wlentified for CU71 included: U-238, Ra-226, Ra-228, Th-230, arsenic, chromium,
lead, thallium, and PCBs. Contaminated soils and utility lines were removed and cenfirmation
samples were collected. The subcontractor released Coufirmation Unit 71 to the PMC on
October 1, 1996, for confirmation sampling.
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The radiocactivity background readings collected for CU71 were between 9,200 cpm and
11,500 cpm. The final radioactivity readings were less than 1.5 times the background levels. The
final walkovers of these partial areas were completed on October 1, 1956

Confirmation soil samples were collected from 35 locations (see Figure A-20,
Appendix A). Twenty of the predetermined sampling locations fell within the utility trench, No
additional utility sample locations were added. Table 5-20 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

ORISE idemtified two hot spot areas during walkover survey with elevated gamma
readings. This first area was 8 ft southeast from sample location SC-07108-S and the second area
was | ft southeast from sample location SC-07109-8, Both areas were remediated immediately.
Subsequent walkover surveys performed by the PMC and ORISE indicated radicactivity levels
below background. No additional samples were collected.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plamt Area Cleayup Atiainment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Umit 71 was released back to the subcontractor for unrestricted
use on October 9, 1996

Table 5-20 Confirmation Unit 71 Analytical Results Summary

Contaminant Preliminary Results : Final Results
Mo, of No., of
Samples Samples
No. of Abave No. of Abaove
Samples Range | Average | ALARA | Samples Rangas | Average | ALARA
Arsenic
{ma/kg} 21 2154 7.78 0 21 3-15.4 778 a
Chramium
fmagikg) 21 81227 14,78 0 21 91227 14.79 0
Lead
(mg/ka) 21 8,510 20.28 a 21 .51 2025 a
PCE
(mgfkg) 21 0-0.12 001 0 21 0-0.12 0.01 0
Radium 226
{pCifg) 19 1.48-2.7 2.07 0 19 1.1-1.6 1.32 ¥
Radium 228
{pCitg) 18 0.58-1.42 1.17 0 19 1.21-15 1.36 0
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Table 5-20 Canfirmation Unit 71 Analylical Results Summary {Continued)
Preliminary Results Final Results
No. of No. of
Samples Samples
No. of Above No. of Above

Contaminants | Samples Ranga | Average | ALARA | Samples Range | Aversge | ALARA

RaZZ6/Ra228

{pCifg) 10 2.58-3.87 324 o 19 2.4-.2 98 268 0
Thallium
{mofkg) 16 0.38-1 046 0 19 0,361 0.45 o
Thorium 230
(pCirg) 20 0.73-3.38 1.21 0 20 073326 121 0
Uranivm 238
{pCifg) 35 1.43-20.96 2.86 0 35 1.43-21 2.08 o

5.22 Confirmation Unit 72

Confirmation Unit 72 is north of Building 201, in the northwest portion of RU7. The
COCs identified for CU72 included: U-238, Ra-226, Ra-228, Th-230, Th-232, arsenic,
chromium, lead, thallum, and PCBs. Contaminated soils and utility lines were removed and
confirmation samples were collected. The subcontractor released Confirmation Unit 72 to the
PMC on October 2, 1696, for confirmation sampling.

The radioactivity background readings collected for CU72 ranged from 5500 com
(shielded) to 11,500 cpm (unshielded). All final radioactivity levels were less than 1.5 times the
background levels. The final walkover surveys for this CUf were completed October 2, 1996.

Confirmation scil samples were collected at 32 designated locations (see Figure A-21,
Appendix A). Five of the predetermined sampling iocations fell within the utility trench. No
additional urility sample locations were added. Table 5-21 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results. No hot spot
areas were identified from the sample results.

ORISE identified two areas with elevated gamma readings during their walkover survey. The
first area was located 9 ft south of sample location SC-07205-8. The second area was located 12 fi
south of sample location SC-07208-5. Both areas were remediated immediately. Subsequent
walkover surveys performed by ORISE and PMC indicated radioactivity levels were below
background levels. Ne additionat samples were collected.
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Review of the final analytical resulis supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Atftainment Confirmation Plan (Ref. 5). After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 72 was released back to the subcontractor for
unrestricted use on October 8, 1996,

Table 5-21 Confirmation Unit 72 Analylical Rasults Summary

CONTAMINANT PRELIMINARY RESULTS FINAL RESULTS
No. of Mo. of
Samples Samples
Mo. of Above No. of Abaove
Samples Range | Average | ALARA | Samples Range | Average | ALARA
Arsenic
{matkg) 11 3.8-11.8 6.51 a 11 38118 &.51 a
Chromium
{rmafkg) 13 10.3-30.7 15.88 0 15 10.3-30.7 | 15.84 0
Lead
mafkg) 15 73383 | 1653 0 15 733632 | 1653 0
PCB

{rmafkg) 15 004 .04 0 15 0.4 .04 0
Radiym 2328

[pCirgh 15 0.83-2.47 1.91 ¢} th 0 BE-1.43 117 a
Radium 228

(pCifgy 15 108-1.64 | 133 0 15 066-1568] 128 0
Ra226/Rad2s

(pCifgy 15 22241 3.25 0 15 1.0-2.56 2,46 0

Thallium

{rradkg } 2 440,44 0.44 ] 2 0. 44044 0.44 a
Thortum 230

{pCiig) 15 0.73-2 1.03 0 15 0732 103 0
Tharlum 232

{pCifg} See Radlum 228 Results | See Radium 228 Results
Uranjum 238

{pCifg) 30 1,47.847 | 3.07 0 a0 1.53-10 3.28 0
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5.25 Confirmation Unit 73

Confirmation Uit 73 is located along the western boundary of RU7. The COCs identified
for CU7J included U-238, Ra-226, Ra-228 Th-230, arsenic, chromium, lead, and PCBs. There
were no utilities associated with this CLJ. The subcontractor released Confirmation Unit 73 to the
PMC on September 20, 1996, for confirmation sampling,

The radioactivity background readings collected for CU73 ranged between 11,000 cpm
and 12,000 cpm. All final radicactivity readings were less than 1.5 times the background level.
The firal walkover surveys for this CU were completed on September 20, 1996,

Confimnation soil samples were collected from 29 designated locations (see Figure A-22,
Appendix A). Table 5-22 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

Table 5-22 Confirmation Unil 73 Analylical Results Sumimary

ContamInant Preliminary Results | Final Results i
No, of No. of
Samples Samples
No. of Above No. of Above
Samples Range | Avevage | ALARA | Samples Range | Average | ALARA
Arsenic
{ma'kg) o 45107 741 0 2] 4.510.7 7.41 0
Chromiurm
{mafka} B 16183 | 1661 0 ] 15-10.3 | 1661 0
Lead
{mgfkg) B 92270 | 1477 0 g 92279 | 1477 0
FCH

{rrgfkg) g 0-0.32 0.08 0 o 0-0.32 0.08 0
Radium 228

{pCifg} g 1.58-2.52 233 0 B 1.04-1.45 1.28 0
Radiumn 228

{pCifg) L] 0.96-1.55 1.31 ] 8 1.13-1.58 1.34 o
Ra228/Ra228

{pCia) g 202306 .64 0 B 2.25.3 253 o
Thatium 230

{pCiig) g 0.92-2.03 1.24 g g 0.78-2.03 1.21 0
Tharium 232

{pCifg) Siee Radium 228 Results Bea Hadium 228 Results
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Table 5-22 Confirmatien Unit 73 Apalytical Results Summary {Continuad)
Preliminary Results Finat Results
Ma. of Mo. of
Samples Samples
MNa. of Above No. of Abova
Contamninants | Samples | Range | Average | ALARA | Samples | Range | Average | ALARA
Lranium 238
(pCifg) 28 1.47-20.34] 451 0 29 148203 | 5.07 g

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed n the
Chemical Plamt Area Clearmp Attaimment Confirmation Plan (Ref 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 73 was released back to the subcontractor for
unrestricted use on September 30, 1996,

5.24 Confirmation Unit 74

Confirmation Unit 74 is located across from the Building 201 foundation area, which is in
the northwestern portion of RU7. The COCs identified for CU74 included U-238, Ra-226,
Ra-228, Th-230, Th-232, arsenic, chromium, lead, and PCBs. Contaminated soils and utility lines
were removed and confirmation samples were collected. The Subcontractor released
Confirmation Unit 74 to the PMC on August 29, 1996, for confirmation sampling.

The radicactivity background reading collecied for CU74 was 12,000 CPM. All final
radioactivity readings were less than 1.5 times the background level, The final walkover surveys
for this CU were completed on August 29, 1594

Confirmation soil samples were coltected from 35 designated locations (see Figure A-23,
Appendix A). Five of the predetermined sample locations fell within the vtlity corridor. No
additional utility sample locations were added. Table 3-23 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

ORISE identified two areas during walkovers. The first area was located 9 ft southeast of
sample location SC-07417-S and the second area was located 18 ft northeast of SC-07422-5,
Hot spot samples were collected and identified as SC-07417-8-HS01 and SC-07422-8-HS01.
These samples were analyzed for all radiological contaminants of concern. Sample resuits for
SC-07417-8-H801 and SC-07422-5-HS801 indicated all concentrations were below criteria, with
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the average in CU74 remaining below ALARA for each contaminant if added to the confirmation
results. No further contaminated soil excavation was required. These results are presented in

Appendix D.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the

Chemical Plamt Area Cleanup Attainment Confirmation Plan (Ref 5).

After the walkover

survey, soill sampling, and remediation activities were completed, Disposition Foring were
reviewed and signed. Confirmation Unit 74 was released back te the subcontracter for
unrestricted use on September 2, 1996,

Tahle 5-23

Confirmation Unit 74 Analytical Results Summary

Contaminant Prelltninary Results Final Results
Na. of Mo. of
Samples Samples
Ma. af Above MNa. of Abova
Samples Range | Averages | ALARA | Samples Range | Average | ALARA
Arsenic
{mo/kn} 35 2.8-11.8 6.23 0 25 28118 6.23 q
Chromium
(maska} a5 89.4-30.7 16.22 0 as 0.4.30,7 16.22 a
|ead
{mofky) 35 6,9-38.3 13.01 ] 35 6.9-36.3 13.01 0
PCB
{ma/kg) 35 004 0.01 0 a5 004 0.01 0
Radlum 226
{pCitg) 35 083252 | 106 0 35 0961584 120 0
Radlum 228
fpCifg) 35 0685144 | 1.19 0 35 g57-162 [ 132 0
Ra22&/Raz2s
(pCifg) 35 222-386 | 3.15 0 35 1.68-311| 241 0
Thorium 230
(pCifa) 35 (.63-1.36 0.95 ) 35 {.63-1.38 95 a
Thorium 232
(pCiftg) See Raditm 228 Results See Radiur 228 Resulis
Uranium 238
{pCifg) 35 1.42.7865] 5.08 1 36 1.5-708 | 5.10 1

MOTE: This table does not include the ORISE hotspot results,
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5.25 Confirmation Unit 75

Confirmation Unit 75 is located just south of the Building 201 foundation area, in the
central portion of RU?. The COCy identified for CU75 included 1-238, Ra-226, Ra-228,
Th-230, Th-232, arsenic, chromium, lead, thallium, and PCBs. Contaminated soils and utility
lines were removed and confinmation samples were collected. Confirmation Unit 75 was released
to the PMC on September 4, 1996 by the subcontractor for confirmation sampling,

The radivactivity background readings collected for CU7S ranged between 11,000 cpm
and 12 500 cpm. Al final radicactivity readings were less than 1.5 times the background levels.
The final walkover surveys for this CU were completed on September 4 and 5, 1996,

Confirmaticn soil samples were collected from 35 designated locations {see Figure A-24,
Appendix A). Four of the predetermined sample locations fell within the utility corridar and three
additional utility sample locations were added bringing the total number of sample locations to 38.
Table 5-24 presents sampie totals, and concentration ranges and averages for the preliminary and
final analytical results.

ST T o - . A A T b g

Table 5-24 Confirmation Unit 75 Analylical Results Summary

Contaminant Preliminary Results Final Hesults
Mo. of No. of
Samples Samples
Mo, of Above No. of Above
Samples Range | Average | ALARA | Samples Range | Average | ALARA
Arsenic
{ ok} 18 4.2-13.8 718 0 18 4.2-13.9 T.18 0
Chromium
{mgfkg} 18 128284 | 17.08 ] 18 13,8284 | 17.08 o
Lead
(mgfkg) 18 82-346 | 1414 0 18 823456 | 14.14 0
PCE

(mgikg) 20 0-0.1 0.1 0 20 0-0.1 0.0 0
Radiym 226

(ptifd) 15 1.25-2.41 1.91 a 15 1.01-1.58 T.24 1]
Radium 223

{pCifa} 15 0.61-1.47 | 125 0 15 064172 1.23 0
Ral26/Raz28

(pClig) 15 2.45-374 218 H 13 1.65-2.99 247 o

Thallium

{morka} ¥ 0.36-1 0.54 ] 7 0, 3651 0.54 0
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Table 5-24 Confirmation Unit 75 Analytical Results Summary {Cantinued)
Preliminary Results Final Results
No. of Mo. of
Samples Samples
Mo, of Abnve No. of Above

Contaminants | Samples Range | Avarage | ALARA | Samples | Range | Avarage | ALARA

Tharium 230

(pCifg) 18 083177 | 1.06 i 18 083177 106 0
Thetium 232

{pCitg) Ses Radium 228 Results | See Radlum 228 Results
Uranium 233

{pCifg) 38 1.42-13.15| 342 0 38 1471321 345 {}

No hot spot areas were identified from the sample results, No additional contaminated
soil excavation was required. WNo deviations from the sampling plan occurred at CU7VS,

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plant Area Cleanup Aitainment Confirmation Plan (Ref. 5).  After the walkover
survey, sail sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 75 was released back to the subcontractor for
unrestricted use on September 11, 1996,

£.26 Confirmation Unit 76

Confirmation Unit 76 is located across the Building 201 foundation area, in the north
porticn of RU7. The COCs identified for CUT6 included U-238, Ra-226, Ra-228, Th-230,
Th-232, arsenic, chromium, lead, and PCBs. Contaminated soils and utility lines were removed
and coenfirmation samples were collected. The subcontractor released Confirmation Unit 76 to the
PMC on August 28, 1996, for confirmation sampling.

The radioactivity background readings collected for CU76 ranged between 11,500 cpm
and 12,000 cpm. All final radioactivity levels were less than 1.5 times the background levels. The
final walkover surveys for this CU were completed on August 29, 1996,

Confirmation 90il samples were collected from 41 designated locations (see Figure A-25,
Appendix A). Ten of the predetermined sample locations fell within the utility corridor. No
additional wility sample locations were added. Table 3-23 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results,
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No hot spot areas were identified from the sample results and no additional contaminated
soil excavation was required. No deviations from the sampling plan occurred at CU76.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleamup standards as detailed in the
Chemical Plemi Area Cleanup Aticinment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confimnation Unit 76 was released back to the subcontractor for
unrestricted use on September 6, 1996,

5£.27 Confirmation Unit 77

The subcontractor released Confirmation Unit 77 to the PMC on Augnst 28, 1996, for
confirmation sampling. This CU 13 located between the Building 201 and Building 408
foundations in the central portions of RU?7. The COCs identified for CU77T included 1-238,
Ra-226, Ra-228 Th-230 arsenic, chrominm, thallium, lead, and PCBs. Contaminated soils and
utibty lines were removed and confirmation samples were collected.

The radioactivity background readings collected for CU77 ranged between 11,500 cpm
and 12,000 ¢pm, Al final radicactivity levels were less than 1.5 times the background levels. The
final walkover surveys for this CU were completed on August 28, 1996.

Confirmation soil samples were collected from 33 designated locations {see Figure A-26,
Appendix A). Fifteen of the predetermined sample locations fell within the utility corridor, Six
new utility sample locations were added bringing the total number of sample locations io 39.
Table 5-26 presents sample totals, and concentration ranges and averages for the preliminary and
final analytical results.
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Table 5-25 Confimation Unit 76 Analytical Results Summary

Centaminant Preliminary Results | Final Results
No. of No. of
Samples Samples
No. of Abave ho. of Above
Samples Range | Averaga | ALARA | Samples | Range | Average | ALARA
Arsenic
{ma/kg) 38 4.5-15.9 7268 0 38 4.5-15% T.26 0
Chramiurm
{mafkg) 38 10122 7 16.01 ] 38 10.1-227 16.01 0
Lead
{mgrkg) 38 7.7-18 12.31 0 38 7.7-149 12,31 0
FCB

{mgrkg) 38 0] MNIA, 0 38 # MHiA 0
Radium 228

(pCitg} 38 102288 | 207 0 38 0.93-158 | 120 0
Radium 228

(pCifg} 38 0.42-1.54 116 a 38 0.57-1.69 1.22 0
Ra2?6/RaZ2h

{PCig) 38 144-386 | 223 0 38 181311 2.5 D

Thallivrn

{mglkg) 8 0.39-1.4 063 0 8 0.38-14 | 083 0
Tharium 230

{pifgh a8 0.71-3.08 097 i 38 0.71-3.09 0.87 0
Thorium 232

{pCifd} Sea Radium 228 Results | Ses Radium 228 Results
Uranlum 238

{PCifg) 41 1,34-836 | 219 0 41 143744 | 223 0

MIA, Average not applicable.

Tabla 5-26 Confirmation Unit 77 Analytical Resuits Summary

Contaminant Preliminary Results Final Results
No.of | . Na. of
Samplas Samples
No. of Abaove Ne. of Above
Samples Range | Average | ALARA | Samples | Range | Average | ALARA
Arzenic
{mg/kg) 20 43208 9.56 0 28 43206 | 9.56 i
Chromium
{mafkg) 20 11-24.1 16.92 0 28 11-24.1 16,92 0
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Table 5-26 Confirmation Unit 77 Analytical Results Summary {Continued)
Praliminary Results Final Results
No. of Mo. of
Samples Samples
MNa. of Above Mo. of Above
Contamlnants | Samples Range | Average | ALARA | Samples | Range | Average | ALARA
Lead
{mgfkg) 29 8.7-101 19.81 1] 29 8.7-101 19.81 0
FCB
tmafkg) 29 3-0.26 0.02 0 25 0-0.26 0.02 0
Radium 228
(pGCifg) 21 1.02-2.7 1.88 o 21 0,92-1.48 1.24 0
Radium 228
(pCifg) 21 042157 | 1.18 0 21 0.62-155| 124 0
Ra2Zo/RaZig
{pCiig) 21 1.44-4 G4 317 a by 1.84-2.0 2.47 0
Thatitim
(mgdka} . 0.35-1.4 057 a 21 0.3%-1.4 Q.57 0
Tharium 230
{pCifa) 29 0.77-386 | 137 0 20 0.77-2.86 | 1.37 0
Uranium 238
{pClfa} 38 1.38-28.31 a.82 Q 33 1.81-28.3 3.51 a

No hot spot areas were identified from the sample results. No additional contaminated
soil excavation was required. No deviations from the sampling plan occurred at CU77.

Review of the final analytical results supported the preliminary results indicating remedial
activities had been completed. The final results met the cleanup standards as detailed in the
Chemical Plamt Area Cleanup Attaimment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 77 was released back to the subcontractor for
untesiricted use on September 6, 1996,
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6. DATA EVALUATION

Data evaluation was performed on WP-420 final analytical data to determine whether data
quality objectives developed for the Weldon Spring Site Remedial Action Project (WSSRAP}
were met and to ensure overall data quality results were generated from RU7 remedial activities.
Data evaluation was performed in accordance with the Project Management Contracior Ouality
Assurance Frogram (QAP) (Ref. 6) and the Emvironmental Quality Assarance Project Plam
(EQAJP) (Ref 7). The data evaluation process was completed by data verification, data review,
data validation, and data management and reduction activities as stated in the Chemical Plamt
Area Cleanup Attainment Confirmarion Plem (Ref. 5).

6.1 Data Verification

Data venfication was conducted to ensure that documentation and data were reported in
compliance with established reporting requirements and standard operating procedures (SOPs),
and to ensure that all analyses were performed. All analytical resulis received from the laboratory
were reviewed to verify samples were properly handled accerding to WSSRAP protocol. The
following factors were reviewed and evaluated: sample identification, chain-of custody, holding
timeg, sample preservation reguirements, Sample Analysis Request Forms, data reviews,
laboratory tracking, data reporting requirements, and the database transfer,

6.2 Data Review

Data review was conducted to ensure the final data were properly identified, analyzed,
reported, and met data quality requirements {DQRs). Copies of the data packages were reviewed
by the data users. The data were reviewed to check for inconsistencies with the field quality
contrel (QC) samples and with data guality requirements. Final analytical results were also
compared to the preliminary analytical results.

A data comparison of quality control samples to DQR goals was also performed to assess
the precision, accuracy, and completeness of the data and to identify samples that may require
further validation activities. This comparison was conducted in addition to the 10% data
validation activities and is inclusive of all analytical results from guality control samples generated
from RU7 activities. The tables, including the comparison of quality assurance/quality control
(QA/QC) samples io the parent sample, are presented in Appendix G. Tables including the
complete quality control comparison are presented in Appendix H. The following text discusses
the review of DRy,
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Specific DQRs for the WSSRAP were developed according to U. S. Environmental
Protection Agency (EPA) guidance. These site-specific DQRs include precision, accuracy, and
completeness goals for data collection activities. Each of these requirements is discussed in the

following paragraphs.
Precision

Precision is a measurement, expressed as a percentage, that represents the repeatability of
the result by the analytical system. This measurement is based on the relative percent differences
(RPDs) between laboratory duplicates and their respective parent analysis. The level of precision
moreases as the RPD value approaches 0%. The RPD is calculated using the following formula:

RPD = [PA-DU//((PA+DUY2))* 100

where PA = respective parent analysis
DU = guplicate analysis

Similarly, RPD is calculated to evaluate the precision of Secondary Duplicate to Parent,
Field Replicate to Parent, and Matrix Spike Duplicate to Matrix Spike.

As the analytical concentration approaches the detection limit for a given parameter, the
confidence levels decreases. Thus, the RPD is generally only calculated for those analyses where
both the parent and comparison sample analyses are greater than five times the detection limit.

Due to the chemical properties of radionuclides, the calculated RPD has a greater vanance
compared to that of non-radionuclides. To assist in evaluating the precisicn in radionuclides, the
dupiicate error ratio (DER) is alsc calculated. The level of precision increases as the DER value
approaches 0%,

DER = {PA-DUJ(2op.+20d.)

where PA = Respective Parent Analysis
DU = Duplicate Analysis
2 op. = Parent Analysis (2 sigma) Uncertainty
2 od, = Duplicate Analysis (2 sigma) Uncertainty

The DQR goals for analytical data are presented in Appendix H, Table H-1. Analytical
methods and precision goals are presented by analytical parameter and media for both soil and
water.
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RPD and DER values have been calculated for the matrix duplicate samples, secondary
duplicate samples, field replicate samples, and matrix spike duplicate samples. A complete listing
of RPD» and DER values is presented in Appendix G, Table G-1. Summary tables for precision
have been presented in Appendix H, Tables H-2 through H-5. Each table shows the number of
samples completed, number of results greater than the detection limit, range and average for RPD
and DER, and a comparison summary of results to the DQR goals. Most RPD and DER results
meet the DOR goals for each parameter listed for each of the four types of quality samples listed
ahove.

Accuracy

Accuracy is a statistical measurement, expressed as a percentage, which represents how
close the analytical data are to the “wue” values. The measurement is based on the percent
recoveries (RECS) associated with the laboratory analytical matrix spikes. The level of accuracy
increases as the amount of recovery approaches 100%. The REC is calculated using the
followmng formula:

REC = {(CONC,.-CONC,)/SPIKED AMOUNT

where CONC,., = Concentration of Matrix Spike analysis
CONC, = Concentration of Parent analysis

Aceuracy goals for analytical data are presented in Appendix H, Table H-1. Analytical
methods and accuracy goals are presented by analytical parameter and media for both soil and
WaleT,

REC values have been caleulated for MS samples. A summary table for accuracy is
presenied in Appendix H, Table H-6. The table shows the number of samples completed, number
of resuits greater than the detection limit, range and average for REC, and a comparison summary
of results to the DQR goals. Most REC values met the DQR goals for each parameter sampled.

Completeness

Completeness is the percentage of acceptable data points associated with a group of data,
such as those validations requested or addressed in a semiannual validation report. An evaluation
to determine the completeness of data will be conducted on WP-420 area data at the completion
of all five RLs.

Data evaluation results from all quality conirol samples associated with RU7 activities
indicated that most RPDs, DERs and RECs met the established DQR goals.
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6.3 Data Validation

Radiclogical and chemical analytical data were subject to data review and validation upon
receipt from the laboratory. Data vahdation was performed on 10% of all analytical data
generated from the remedial activity at RU7.  Additional data were validated by request after
review by data review guidelines. Data validation was performed by WSSRAP personnel and was
conducted in accordance with the Chemical Plamt Area Clearnup Attainment Confirmation Plan
(Ref. 5). Data that were used as preliminary data but later rejected due to failure.to meet the data
validation requirements were compared to the final data to ensure a valid final result was
documenied. Analytical data that were rejected for failure to comply with the data validation
requirements are highlighted in the Analytical Data Table presented in Appendix D.

6.4 Data Management and Reduction

Data were reduced by entering and managing RU7 WSSRAP information in a
computerized database. A data management process was developed to track samples collected
and analyzed throughout the remedial process. SoilfSediment Sampling Forms {field data sheets}
were generated to record all pertinent sample collection information and associated QA/QC
sample information. Sample information was transferred from the field data sheets into the
computerized databases,

Data generated during remedial activities were entered into a field data tracking database
{FST dB). The FST dB information was used to generate analytical request forms entered into an
environmental sample tracking database (EST dB). The EST dB was used to print out sample
Chain-Of-Custody Forms, which accompanied sample shipments to the laboratory. Preliminary
analytical results were entered into a geographic information system database (G1S dB}, which
was later compared to the finai analytical results entered into a wizard database (WIZARD).
Databages were also used for analytical review and analytical results comparisons,

Data generated dunng RU7 remedial activities were evaluated through data verification,
review, validation, and data management and reduction. Handling of all samples collected at RU7
was verified according to WSSRAP protocol, Data review activities ensured data generated from
RU7 met DORs and that all data validation discrepancies were resolved. A minimum of 10% of
the data was subjected to data validation procedures, and results failing validation requirements
were rejected or qualified. Data management and reduction actions computerized analytical
results using a databasze system. Data evaluation activities indicated data generated at RU7 met
DQOs specified in the Project Management Contracior Qualify Assurance Frogram (Ref. ), the
Fnvirormenial Quality Assurance Profect Plan (Ref. 7}, and the Chemical Plant drea Cleanup
Attaimment Confirmation Plan (Ref. 5),
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7. SUMMARY OF CLOSURE REPORT FINDINGS
7.1 Work Package Disposition

The total Worlk Package {(WP)-420 area consists of 119 confirmation units {CUs)
contained within five remedial units (RUs) (RU6, RU7, RUS, RU9, and RU10). This RU7 Post
Remedial Action Keport is the second of five such reports for the RUs and includes Confirmation
Urnits 51 through 77, Detailed information regarding the remedial activities for each CU located
within RU7 is presented in the Appendixes.

7.2 Confirmation Unit Dispositions

Upon cempletion of remedial activities, preliminary results were recorded en CU
Disposition Forms. Disposition Forms were reviewed and signed by selected project personnel,
Based on the preliminary results, sach CU was released for unrestricied use. A CU was released
when all contaminants of concern (COC) concentrations located within a CU were i comphance
with cleanup standards. The cleannp standards ensure that RU7 remedial activities are conducted
in compliance with the Record of Decision (RODY (Ref 3). Once final analvtical data were
received, the data were compared to preliminary analytical data to ensure COC concentrations
were in compliance with the as low as reasonably achievable (ALARA) process,

All 26 CUs located within RU7 were unconditionally released. One Confirmation Unit,
CU53, was deleted from this Work Package. A copy of the Inter-Office Correspoendence {I0C)
documenting the elimination of Confirmation Unit 53 from WP-420 remedial activities is included
in Appendix E.

7.3 Permanent Partial Confirmation Dispesitions

A permanent partial confirmation disposition is the release of a portion of a CU area to
facilitate the permanent closure of an area. The remainder of the CU, which was not included in
the permanent partial confirmation disposition, is transferred to another Work Package order.
There were no permanent partial confirmation dispositions associated with RU7.

7.4 Summary of Chemical Plant Area Remedial Unit 7 Results

The following table provides a summary of the total number of samples collected and
analyzed for each contaminant during remedial activities at the chemical plant area RU7. The
number of detections that excesd ALARA and minimum, maximum, and average concentrations
are also provided for each contaminant. The table was generated using data sets compiled from
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all samples that represented soils left in place. Data from all other samples, including remediated
hot spot areas, are presented in Appendix D

Table 7-1 Summary Totals for Remedial Unit 7

NUMBER SAMPLES
OF MINIMLIR MAXIMLIM AVERAGE GREATER
CONTAMINANT SAMPLES| CONCENTRATION |CONCENTRATION CONCENTRATION THAN ALARA
Arsenic {mgrkg) 359 1.1 256 7.4z 1]
Chramiurm {rmgfkg) 368 5 30.7 15,76 o
Lead (mgfka) 375 64 a17 17.29 1
PAH {mafkag} 86 g 2,89 014 &
FCH {rmgdikg) 298 0 B 0.03 G
Ra-226 (pCifg) 324 0.42 22 1.34 0
Ra-228 (pCiig) 324 0.3 226 1,24 i
Combined Radhim 324 0.98 a7 2.58 o
Th-230 (pCifa} 422 0.08 3B 1.48 0
Th-232 (pCifg) 324 0.3 2.26 1.24 i
Thalliem {mgfg) T8 0.35 18 0.53 d
THT 0 MR MrA MNEA MEA,
Toluens 3 ND 340 1.13 0
U-238 (pCitg) 821 1.1 228 557 15

Analytical results generated from remedial activities at RU7 indicated that the average
concentration of each COC over the entire RU7 area was below the ALARA goal, and that the
RU7 average COC concentration for all COCs, was below the cleanup criteria.

COC averages were also calculated for each of the 26 CUs located within RU7 with the
following conclusions. Although some individual sample concentrations were above the ALARA
goals, the average COC concentrations for each of the 26 CUs, except PAHs, were below the
ALARA goal. The average PAH concentration was sbove the ALARA goat at two CUs {CU58
and CUG66). Based on the ALARA committee decision, both ClUs were unconditionally released,
The average polycyclic aromatic hydrocarben (PAH} concentration for all 26 CUs was below the
cleanup criteria. Tn addition, for the total number of PAH samples collected, 50% or more PAH
concentrations were betow the ALARA goal.

Remedial activities were completed for all 26 CUs located in RU7. Based on analytical
results presented above, all 26 CUs were released it accordance with the cleamup standards stated
n the Chemical Plamt Area Cleaniup Attainmemt Confirmation Pian (Ref, 5).
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7.5 Summary of Chemical Plant Confirmation Resulis

To meet the requirements of the Record of Decision (Ref. 1), more than 50% of the
results for each parameter must be less than the as low as reasonably achievable (ALARA) goal
Table 7-2 summarizes the cumulative results to date. This table includes results from WP-399,

WP-420 {RU6/RU7T) and VP9,

Table 7-2 Summary Totals for Confirmation™

BAMPLES
ZREATER
NUMBER OF MINIMUM MAXIMUM AVERAGE THAN
CONTAMINANT SAMPLES CONCENTRATION CONCENTRATION | CONCENTRATION ALARA
Arsanic {mafkg) a1 0.97 25.8 7.37 0
Chramiurm 682 5.0 416 16.71 Q
[mgfka)
Lead (mg/kg} 755 54 817 16.88 2
PAH [ma/kg) 123 ND 2.69 0.35 20
PLE {mg_fkg} 864 [y | ] 6.0 0.03 10
Ra-226 (pCifg) 778 0.37 2.24 1,35 0
Ra-228 (pCifg) TER 0.30 560 1.28 1
Combinead LA, 086 864 2.62 2
Radium
Th-230 {pCifg} £78 Q.08 23,10 162 E]
Th-232 (pCifg} Ta4 030 B.80 1.27 1
Thallium {mgskg) 185 012 22 .61 0
TNT {} MA MA P, A,
Toluena 3 ]! 3.40 1.13 i)
238 (pCifg) 1476 0.40 228 4 84 3

(d) This table contains summary results from confirmation sampling to date, including WP-398, WP-4G61, and WP-
420 (RUS and RUTY

7.6 Comparison of Standard Deviations

This section presents a comparson of the estimated standard deviations calculated
following EPA guidance and presented in the Aftaimment Plem, (Ref. 5) with those deviations
valculated using confirmation results. Since there were no existing remediation data available to
calculate the standard deviation (sigma), the A#tcainment Plan estimated sigma using the range
{assuming the average conceniration remaining after remediation would not exceed cleanup
criteria} divided by six. To determine whether the specified level of precision was obtained, a
comparison was made between the estimated sigma and the calculated sigma using the RU7

results.
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The comparison indicates that the specified level of precision (a false positive = 0.05 and a
false negative = 0.20) has been obtained. With two exceptions, all of the calculated sigmas are
less than the estimated sigmas, indicating that the minimum specified precision was met for these
contaminants. Table 7-3 presents the estimated sigma and calculated sigmas for each contaminant
of concern {(COC).

The calculated sigmas for lead {RU7 and cummulative) and Th-230 {curnmulative)
exceaded the estimated sigmas. Both of the contaminants had hot spot areas which used
subsurface criteria, therefore, the estimated standard deviation was recalculated for lead and
Th-230 usmg subsurface crteria, The recalculated estimated sigmas for lead and Th-230 are 750
and 2.7, respectively. Both sigmas are less than the estimated subswiface sigmas,

Table 7-3 Comparison of Standard Deviations

coc ESTIMATED RUT 5IGMA ™ CUMULATIVE SIGMA ™
Arsenic 12.5 3.57 331
Chramlum 18,2 FEE] 4.93
Lead 757507 269.15 186,25
Thalllurm 3.3 0.28 0.51
PAHs 0.63 0.45 0.58
PCBs 133 0.34 0.25
TNT 23.3 Y M,
Ra-Z226 1.03 0.21 0,21
Ra-22 8 1.03 0.26 0.35
Th-230 1.03f2. 7% 0.77 1.09
Th-232 1.03 0.28 0.35
U238 20 15.18 13.36

[ Mot applicable. Mo THT confirmation semples collected to date.

[a) Sigma estimated in the Aftanmeant Flan (Ref &)

(b} Bigma calculated using only the WP420-RU7 confirmation results.

[c1 Bigma cafculated using cumulative confirmation resutts WR-399, WP4d61, WP420RLE, and YWPRPA20RLUT),
[d} Estimated sigma using subsurface critera.
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3.1 PROCEDURES

ES&H 121
ES&H233
ES&H 251
ES&H 252

Disposition of ClUs
Comtamination Swvey
Radivlogical Soil Sampling

In Situ Radiation Measirements

ES&H 255 Sampie Preparation Procedisre for Radivlogical Soil Samples

ES&H 258  ITh-230 Determinctions in Soils by the UNC Method

ES&HZ2 6.1  Alpha Defector Calibration omd Operafional Check

ES&H 2.6.2  Cafibration and Use of Ludlum Model 2220 Scalar and the Model 44-10-2 (2x2

ES&H2.6.3
ES&H 2.6.4

ES&H2609

ES&H 4.1.3

ES&H 4.4.1

ES&H 4.4.5

Nal} Detector

GM Detector Calibration, Operation, and Usage

Ludum Model 2000 Scakar and Model 43-10 Detector: Gross Alpha Measurement
Operation and Calibration

fnstructions for Calibrogion and Operation of the High Purity Germanium Detector

Sample Kguipment Determination
Numbering System for Environmental Seonpleys

Soil/Sediment Sampling

DOERZ 1 548657, Bev. 0 71



POST-REMEDIAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAT FL ANT AREA FOUNDATIONS
AND CONTAMNATED S0IL REMOY AL, REMEDIAL UNIT 7

8.2 ACRONYMS

AEC
ALARA
COC
CPM
Cu

PAHs
PCBs
PMC
QA
QAP
QC
Ra-226
Ra-228
REC
ROD
RPD
RU
SOpP
Th-230
Th-232

Atomic Energy Commission

as low as reasonably achievable
contaminant of concern

COULts per minute
Confirmation Unit

database

duplicate error ratio
dinitrotoluene

Department of Energy

Data Quality Objectives

Data Quality Reqguirements
Environmental Protection Agency

Envirenmental Quahty Assurance Project Plan

Environmental Safety and Health
environmental sample tracking
field sample tracking
Geographical Information System
hectare

intercifice correspondence
kilometers

meter

National Priorities List
polynuclear aromatic hydrocarbons
polychlorinated biphenyls
Project Management Contractor
quality assurance

Quality Assurance Plan

quality control

Radium-226

Radium-228

percent recovery

Record of Degigion

relative percent difference
remedial unit

standard operating procedure
Thorium-230

Thorium-232
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TNT trinitrotoluene

U-238 Uranium-238

WIZARD  Wizard database

WP work package

WSSRAP  Welden Spring Site Remedial Action Project

DOEAORZLFA8-56T, Bav. il 73




POST-REMEDIAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT AREA FOLUNDATIGNS
AND CONTAMINATED S0IL REMOVAL, REMERIAL UNIT 7 21677

APPENDIX A
Sample Location Maps
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